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Description 

The invention reletes to phermeceuticel preperetions containing 6- and/or 8-substituted (+)-cyanidan- 
3-ol derivatives and to the therapeutic use thereof. 

EP— A— 003274 discloses 3-0-substituted derivatives of (+)-cyanidan-3-ol having pharmacological 
activity inter alia In the prevention of hepatic necrosis. FR— A— 2,345,441 discloses esters and ketals of (+)- 
and H-cyanidan-3-ol possessing choleretic, hypocholesterolemic. hypollpaemlc and. hepatoprotectlve 
activity. Some derivatives of (+)-cyanidan-3-ol substituted in 6- and/or 8-position arejladoaed without 
pharmacological activity In the following references: K. Welnges et al., Chem. Ber. ^J^MMi); 
Welnges et al., Leibigs Ann. Chem. 714, 193 (1968); K. Welnges et al., Ann. Chem. 726, 114 (19M);U K. L 
Hundt et al., J. Chem Soc. Perkin Tr. I 1981, 1227; G. W. McGraw et al., J. Chem. Soc. PejWnJr. 1 1982, 973; 
P. Kiatgraiai et al., J. Org. Chem. 47, 2913 (1982); W. E. Wilis et al., J. Appl. Cham. 19S9, 474. _ 

It has been found that 6- and/or 8-subatltuted (+)-cyanldan-3-ol derivatives have valuable 

pharmacological n P ™JJJ t s i ®J' er8fore in partiou | ar to pharmaceutical preparations containing a compound of 
the formula I 
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wherein R' end R» are Independently hydrogen, a C,-CralM I radical ^^g^S^ 
substituted by nltro, hydroxy, cyano, by hydroxy and cyano, by hydroxy and a 1 ^ ln ^,^^™^| 
C,-^-alkanovl, carboxy, C-Cralkoxycarbonyl, hydroxylmino, Cr^ll«noy»»^^.:cC^ 
a^opSy£^ 

alkvlenelmlno, a 2,2-dl-(C 1 -C 7 )-a kyl-4,6-dioxo-1.3-dloxan-5-yltdene group, C-C^lkoxy, Wlfe^ 
SSStS?. VpJSLWS C^alkylsulflnyl or halogen; l,^^ 4 ^^^^^^ 
unsubstituted or substituted by carboxy, d-C-alkoxycarbonyl, nitro, t c r-^^mW>mm^^ 
alkylsulfonyl, phenylthlo, naphthylthlo, C^-alkylthlo •^^2*^^^ 
Qr-CHjycloalkyl. a Cr-Crcyctoattenyt, a Cr-C^oaBc/K^C^ 

alkvl a Ca-C-cycloalkyl-C^-Cralkenyl or a Cr-C^cloalkenyl-Cr-Craltonyl radical each £ t r 

unwbstS Sstto C-Cralkoxycarbonyl, hydroxy, halogen, ^ a '^'' n ^S 

alkoxyTnHro, amino, C-Cralkylamlno. dHd-O-alkylamlno or methylenedlo^ a phenyl. •"•gWA^.r 
phe5S-c"-Xralkyi or a naphmyl-C-Cralkyl radical each of which Is ^ ub «^^ m ^ ^ 
DOlvsubstituted by carboxy, C-Cralkoxycarbonyl, hydroxy, halogen. C-C-aW. C-C-alkoxy. ntoo,-, 
amCT-T-alMamino: 'dMC^Valkylamlno and/or me^ytenedioxy; S^^f^SS^ ! 
C^^Blkoxv^arbonyl; carbamoyl which la free or substituted by C-Cralkyl. ^^WW*™ 1 ™ 
C^SSSfiSSS which la unsubstituted or for its part substituted by halogen, C-fcalkyl or C-C- T 
altow- cvano hvdroxv. C-C-alkoxy; C— C-alkoxy substituted by halogen, hydroxy, mono- or 
1^7-Z™<™%£™ C^alkenyloxy, Cj-C.-alkylthlo, P^*^ 
r JL-alkowcarbonvloxv, Cr-alkanoyloxy, benzoyloxy, Ca— Cr-alkanoyl, <V-Cr«lk«noY , 
Sn^bst tSr^ dl^j-aikylamlno, C^^oa^larnino^. 

r^-C.-cvcloalkvl-N-C,-ir-alkylamlno, phenyl-C-C-alkylamlno, N-phenyl^-Cralkyl-N-Cr-C- 
aTltfaTnhS °c1^5iS3mTno. pheneylaSo or phenylhydraz.no. but R' and R» cannot bo* be hydrogen 
simultaneously; and R„ R t , R,. R* and R, are each hydrogen, a Ci-^aW^ ffc&lfeS^oSSSt 
alkvnvl a C-C-cycloalkyl, a C--C,-cycloalkenyl, a C-C-cycloalkyl-C— C-alkyl, a (W^^ownw 1 * 
SSiytl^^ « C-C-cycloalkenyl-C-Cr-alkenyi or a Phenyl-C-Cr 

alkylS ca leachofwWch la unsized or substituted as Indicated above for the respective .radicals FT 
and R' , and R a and R, together cen aiso be a methylene group which is ^b^ed or sub^d^by 
phenyl, whilat R, can also be an acyl radical of a (^ ir altonecarboxyllc add, a J^^^nedtarboxyllc 
acid a C^-C^alkenecarboxvllc acid, a C-C-alkenedlcarboxyllc acid or of trlfluoroacetic acid, or 
S ba moyTwhlch Sft^or SstibSd by C^S-alkyl. dMC^-alkyllamino^-C^lkyl or phenyl which . 
^unsubatiSL or for its part substituted by halogen, C-Cralkyl or C-C-alkoxy; or a therapeutically 
applicable salt of these compounds. . . l4 . M - 

Lower alkyl groups are for example: methyl as well aa ethyl, n-propyl, Isopropyl. n-butyl, «>butyl^ sec- 
butyl tert-butyl, n-pentyl, isopentyl, neopentyl. n-hexyl. Isohexyl or n-heptyl groups; lower a kenyl groups 
arefoVwample: vinyl! allyl, 1-propenyl, laopropenyl, 1- or 2-methylallyl or 2- or 3-butenyl groups, and 
teww a?S groupaare for example: propargyl or 2-butynyl groupa. Substituted lower alkyl groups are 
KamSS: the ntao-lower alkyl groupa the hydroxy-lower alkyl groupa, the trifluorornethyl groupa. the 
55 hydroxy^ano-lower alkyl groupa. the hydroxyamino-lower elkyl groupa. the lower-alkylthlo-lower.alkyl 
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groups, the acylalkyl groups or a free or esterified carboxy-lower-alkyl group, for example a lower-" 
alkoxycarbonyl-lower-alkyl group, for example methoxycarbonylethyl group, an unsubstituted or 
substituted Imlno-lower-alkyl group, such as a free or esterified hydroxylmino-lower-alkyl group, a lower- 
alkyllmlno- or unsubstituted or substituted phenylimino-lower-alkyl group, an acyloxy-imino-lower-alkvl 
group, df-lower-elkyllrnmonio-lower-alkyl an amino-lower-alkyl group, e dl-lower-elkylamino-lower-alkvl 
group, or a lower-alkylenaamino-lower-alkyl group, for example a pyrrolidine- or plperldlno-lower-elkyi 
group. A further possible substituted lower alkyl group Is the lower alkyl group substituted by a 2,2-dl-* 
lower-elkyK6-dioxo-1,3.dloxan-5-ylidene group, such as [(2,2-dimemyl-4,6-dloxo-1,3-dioxan-6-Ylldene)^ 
methyl. Substituted lower alkenyl groups are for example free or esterified carboxy-lower-alkenyl groupa, 
nitro-lower-alkenyl groups, lower alkyl-aulfinyl-lower-alkenyl, lower alkyl-sulfonyl-lower-alkenyl or arvl or* ■ 
lower-alkylthio-lower-alkenyl groups. • : >• 

Halogen atoms denoted by R' and R" are in partlcularfluorlne, iodine and especially bromine: thev can 1 
however also be chlorine etoms. . 

Lower-alkylamino or di-lower-alkylamlno groups are for example: methylamino. dimethylamino/ » 
ethy amino, diethylamino, n-propylamino, di-n-propylamino, laopropylamino, di-iao-propylamino or di-n- 
butylamino. Hydroxyl-substituted lower-alkylamino or di-lower-alkylamlno groupa. In which the hydroxy! 
group is separated from the nitrogen atom by at least 2, preferably by 2 or 3, carbon atoms, are for 
example: the 2-hydroxyethylamino, N-(2-hydroxyethyl)-N.methylamino or dM2.hydroxyethyl)-amlno 
group; cycloalkylamino or N-cycloalkyl-N-lower-elkylamino are for example the cyclohexylamlno or N- ' 
cyclopentyl-N-methylamino groupe. 

Phenyl-lower-elkylamlno or N-phenyl-lower-alkyl-N-lower alkylamino groups are for example the > 
benzylamino or N-benzyl-N-methylamlno group. r 

Lower-alkylenelmlno having 3 to 8, preferably 5 to 7, ring members is for example: pyrrolidine 2&T 
dimethylpyrrolidino, pi peri di no, 2-methyl-piperidino, 3-ethyl-piperldlno, hexahydro-IH-eiepino or 
octehydroaMcino. Lower-a kenyleneimlno, preferably having 6 to 7 ring members is for example 23-1 
dlhydro-1H-pyrrol-1-yJand 1,2,3,6-tetrahydro-l-pyridyl. a> 

The' compounds of the pharmaceutical preparations according to the present invention possess^ 
valuab e pharmacological properties. They ahow in particular an intereating aclvity tn the prevention of*i 
necrosis and hepatic fibrosis and in addition inhibit lipoperoxidatton. They also poaaeae^ 
mmunomodulating and antiinflammatory propertiee and can inhibit the release of lysosomal enzymes b#" 
increasing the stability of lysosomal membranee. They can further influence the vascular permeabi|it#an<# 
tonua. They can aleo modify the viacoelaatichy of mucus secretion and stimulate the mucociliary trtrisp6rt& v 
In bronchia. , ■•: 

Mr. 



They are useful In the treetment of hepatic diseases such as acute hepatitis (viral, alcoholic; 
steatosis, chronic hepatitis and clrrhoala, particularly those of alcoholic origin. > 

Modification of experimental hepatitis Induced by galactoaamlne, carbon tetrachloride or ethyl alcohol* 



" 



can be demonstrated In rats pre-treated with these wrni^d^ 

: administration either In preventive of curative therapyJin% 



ranging from 25 to 200 mg/kg In acute or chronic ™ . ... n . UH uun tmner m preventive or curative ummm* \tr* 
acute studies, the animals are sacrificed 24 or 48 hours after administration of the toxic agent and hepatlcl 
function Is measured by the following tests: |- y " > : 

— BSP clearance 

— plasma level of bilirubin 

— plasma level of transaminase 

— triglyceride level 

— total hepatic lipids. 

v-. . '* • if] 

P8rame^1v^i^^^^ , ; 0,, S? en 'f mea8Ured ,n add,t,on t0 the above^nentionediv 
following table 8CUte S^ctoaamine hepatitis of the rat are shown in the 




4 



0 096 007 



20 



28 



30 



36 



40 



60 



68 



60 



66 



substance 


example 
No. 


DE 50% ASAT* 
(^moles/kg) 


8-.hydroxyiminomethyl«(+)-cyanldan«3"o! 


on 




6,8-dibromo-(1)-cyanidan-3-ol 


DO 


131 7 


8-[2^acetoxYm8thylthio)ethenyl|-3 l 5J l 3' r 4'-penta-0-benzyl-(+)- 
cyanldan-3-ol 




127 0 


8-n-butyl-(+)-CYanidan-3-ol 


8 


126,8 


8-n-propyl-3-0-benzyl-(+)-cyanidan-3-ol 


6 


118.5 


6,8-di-(2-methylben2yl)-(+)-cyanidan-3-ol 


20 


98,1 


8-tertiobutoxy-3 f 5 # 7,3\4'-penta-0-b8nzyl-{+)-cyanidan-3-ol 


119 


53,5 


8-trlfluoroacatyl-3-0-beruyl-(+)-cyanidan-3-ol 


132 


47.6 


8-formyl-3-0-palmitoyl-(+)-cyanidan-3-ol 


77 


11,3 



• OE 50 % ASAT dosage (in M moles/kg) which induces a 50 % reduction of the elevated plasma level of 
transaminase ASAT of the gelactoaamlne Intoxicated rate. 

The effect on normal or pathological metabolism of *"? B he P^ e ^, , ^, 1 k ^ 1 lL ve *£^ 
demonstrated on Isolated rat hepatocytes using the technique of Berry & Friend. U. Ceil. Blol.43, 506-520 
(1869)1 by Incubating them in 2 ml Krebs-Rlnger physiological solution in the presence of one of the 
impounds in quantities ranging from 0.1 to 1 mg/ml and with the addition of different hepatotoxlc 
substances. On the other hand, the Inhibition of lipoperoxldatlon 

demonstrated using the method of Comport!, Sacconi and Daiuanl, (Enzymologla, 28, 185—203 (1965)], 
and the Intensity of llpoperoxldatioin In the presence of these new substances In wfwntrationa varying 
between 5 and 60 ug per 4 ml la measured by quantltating the amount of malonio d aldehyde formed. 

These compound are also useful In the treatment of dlseaaea Involving an alteration of the organisms 
immunological response, such as all recurrent or prolonged viral Infections: as for example hepatitis due to 
both virus B and non-A-non-Bv or recurrent herpes, or for the treatment of dleeasee In which a stimulate 
of the organisms defence mechanisms may bring about healing or Improvement oftoe patient's condition. 
This la particularly the case In viral, bacterial or parasitic Infections, canceroua affectiona and the entire 
group of autoimmune diseases such as, for example, rheumetold polyarthritis. 

Immunomodulating properties of these compounds are demonstrated not only In neoplastic models 
but also by means of current Immunological studies. Thus, the detection of these valuable 
Immunomodulatlng properties la possible by uaing the leukemia L1210 Ha mode in three typeset 
experiments In mice. For example, Isogenous CD2F1 mice are treated on day 0 wftti I0 r Irradiated L1210 Ha 
cells end inoculeted on day 14 with varying amounts of living cells possessing the same Isogenous 
leukemia. The effect of theae compounds, which are administered before and after to™Jf™> '« 
demonstrated by an increased life span and a higher number of survivors on day 30. In addition. CD2F1 
mice are Inoculated with 10 6 L1210 Ha cells and Injected the following day with 10 7 Irradiated tumor ceHs. 
The compounds in question are administered before and after Inoculation. The effect of these compounds 
administered as above, is highly positive, as they increase both the length of life and the number of 
survivors st 60 days. Also, additional effecta In animals previously Immunodepressed by doses of 150 mg 
cyclophosphsmide per kg confirm these results because they show thet the animals reactivrty -was intact 
Finally CD2F1 mice transplanted with 10 s L1 210 He cells, then treatment the following day with Adrlamycin. 
provide the same evidence of the beneficial effects of these compounds, when these are administered at 
doae range between 10 and 500 mg/kg. 

These compounds possess a beneficial effect not only on ascitic tumours or on leukemia, but also on a 
solid tumour, l.e. the Lewis Lung (3LL) carcinoma of mice. As a matter of fact, this neoplaetic model Is 
considered by E.O.R.T.C. as that which resembles most closely human tumours. The compounds show, 
positive results In significative manner In three serlea of studies. The compounda are administered forio 
days to C67 BL/6 mica Infected with Isogenous tumour 3LL They are also given after treatmantwtth methyl 
CCNU (methyl lomustlne) In a dose range between 10 and 600 mg/kg to animals with tumour. They act also 
by limiting the development of metastases when the primary tumour has been removed surgically. 

These compounds possess also Immunostlmulstlng activity. Thus their phermaceuticat potential has 
been proved In (n-vtvo studlee by showing their ability to Increase the cytotoxic capacity of purified 
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macrophages toward cancerous cells. In fact, these macrophages, whose capacities have been appreciably 
increased by these substances, are believed to play an important role in both antitumors! resistance and 
control of immunological reactivity. 

These compounds also have clearly demonstrated their therapeutic potential by showing without any 
5 Possibility of doubt their positive effect on antibody production in non-neoplastic conditions which proves 
thet their effect is in fact due to the host's reactivity. When CD2F1 mice are Injected with 10" sheeo 
erythrocytes (SRBC) or with 0,5 ug polysaccharide of pneumococci S.lll, the number of spleen cells capable 
of producing specific antibodies is significantly increased as it can be shown in the haemolytic plaque 
assay according to Jerne & Nordin. The antibodies are measured by peak responses either after single or 
io repeated injections of one of these compounds. u 

Finally, as these compounds stabilize lysosomal membranes, potentiate the cytotoxic capacity of 
macrophages and decrease vascular permeability, they are useful for the treatment of disease states such 
as acute and chronic bronchitis in which the existing pathology of hypersecretion is complicated both by 
chronic inflammatory reactions and recurrent infections. 
is These compounds modify the viscoelasticity of mucus secretion, they stimulate the mucociliary 
transport in bronchi and they relaxe smooth muscles of bronchi. These properties make the compounds 
useful for the treatment of diseases of the respiratory tract, as for example chronic bronchitis. 

The modification of viscoelasticity of musuc samples by these compounds is measured with a 
microrheometer. 

20 The mucus is obtained from fresh pig's stomach scrapings and is purified bichemically before use. The 
test compounds are dissolved in specific solvants, distilled water, phosphate buffer, methanol aqueous 
m J?'i re ;? r M , S0 ! dlmetn ylsulphoxide). 50 mg aliquotes of mucus with 5-10 |il of the test solution are 
added. The samp es are mixed, centrifuged and incubated for 30 min. for interaction to take place. The 
samples are then loaded into the cell of an oscillating sphere magnetic microrheometer and a 200 urn iron 

2S sphere is placed centerally in the sample which Is allowed 5 minutes for relaxation to take place. The 
Theological behaviour is evaluated at 25°C over the frequency range of 0.1 to 20 Hz. 

The stimulation of mucociliary transport Is demonstrated with pharmacological'model of frog palate 
In this system, the speed of transport of particles by the ciliated epithelium of frog palate is measured. 
By adding solutions of compounds to be tested (0.1—1 mg/hl) on the frog palate an increase in the 

30 speed of transport is measured. 

The relaxing effect of these compounds on the smooth muscles of bronchi is demonstrated by the 
protection afforded by these compounds against the broncho-spasm induced by histamine aerosol in 
Guinea-pigs. Pretreatment of Guinea-pigs by i.p. route with the new compounds {10—100 mg/kg) allows 
the animals to resist more then 5 minutes to the histamine aerosol; control animals do not resist more than 

3B ■ mm. and 30 sec. 

These compounds are also useful for the treatment of venous or arterial circulatory diseases. 

The antiinflammatory, vasculotroplc and protective properties of the compounds towards the 
connective tissue may be demonstrated in the following studies: 

1) At doses varying between 100 and 500 mg/kg, by parenteral or oral administration, they are able to 
40 reduce oedema caused by galactosamine, by heat and by stasis. Even more importatn, these beneficial 
effects are seen in the absence of any central haemodynamic activity. The compounds favourably modify 
vascular reactivity in terms of both micro- and macro-circulation. They are also capable of Improving 
peripheral blood circulation (legs). Finally, these substances counteract the toxic effects of histamine in 
cultures of endothelial cells. • 
46 In the following table, the results of tests concerning the reduction of edema caused by D- 
galactosamine, as a venous disease model, are given. These results are expressed in percent inhibition of 
the edema related to a non treated standard intoxicated in the same way as the treated animal. Dose is 
indicated in mg/kg and mode of administration is intraperitoneal (I.p.) 
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substance 




5 8-benzyl-(+)-cyanldan-3-6l 

8-n-propyl-3-0-benzyl-{+)-cyanidan-3-ol 

to S-benzyl-^B^^'^'-penta-O-benzyl-t+J-cyanidan-a-ol 
8-(4-methylbenzyl)-(+)-cyanidan-3-ol 
8-(2-methylbenzylM+)-cyanidan-3-ol 

15 

6,8-di-(2-bromobenzYl)-(+)-cyenldan-3-ol 
8-carboxy-3 r 5,7,3',4'-penta-0-benzyl-(+)-cyanfdan-3-ol 
20 6,8-dl-(2-methylbenzylM+)-cyanidan-3-ol 
8-n-butyl-(+)-cyanidan-3-ol 



100 mg/kg 

: } 25 mg/kg 
100 mg/kg 

100 mg/kg 
15 mg/kg 
20 mg/kg 
30 mg/kg 

100 mg/kg 
50 mg/kg 

100 mg/kg 



Inhibition 



,•61,7 % 



';,,•< 66^1 % ;•• 

V'.; .30.8% ' ;' : 4KS 
: ' ; v':,62,2%--|r;f 



46 % ' 

?&42 % 



|p ? 40.8.%.^.| 

infill 




2) "In-vitro" measurement of both the Inhibition of the activity of lysosomal enzymes and the Increase, 
of the stability of lysosomal membranes at 0.05 to 2 mg per ml according to P. Nlebes & Ponard (Blocherru" 
Pharmacol. 24, 905 (1975). p% y 

3) "In-vitro" measurement of the inhibition of other acute phase reactants,; such as klnins, 
prostaglandins and thromboxanes. • J??^ 1 ' 

Preferred are the pharmaceutical preparations which contain a compound of the formula I wherein R^§f'f 
and R" are independently hydrogen; a Ct-— C 7 -alkyl radical which is unsubstituted or substituted by^^|:; 5 
hydroxyl, oxo, amino, Imino, di-ICt— C 7 )-alkylamino, halogen, hydroxylfmino, phenylimlnoJ4f?V'. 
nitrophenylimino, acetoxylmlno, cyano, carboxyl or Ct— C 7 -alkylsuifInyl; a C a -— C 7 -alkenyl radical which Mf$ v 
unsubstituted or substituted by carboxyl, Ct— -C 7 -alkoxycarbonyl, nltro, methylsulfinyl • orH% ! 
acetoxymethylthio; or a C a — C 7 -alkynyl radical, a C^— C 8 -cycloalkyl, a C 3 — C 8 -cycloalkyl-Ct— C 7 -alkyl or -a /raV." 
Cr-Ce-cycloalkyl-Ca-^Cy-alkenyl radical, a phenyl or phenyl-Ct — C 7 -alkyl radical each unsubstituted 'or,^-: , 
substituted by halogen, C, — C 7 -alkyl, Ct— C 7 -aIkoxy, nltro and/or dl-(C t — C 7 )-alkylamlno; or they' are ^fyS 
halogen, formyl, carboxyl, C t — C 7 -alkoxycarbonyl; carbamoyl which is free or substituted by C t — CraltyU^W' .; 
di-(d — C 7 )-alkylamino-C 1 — d-alkyl or phenyl; cyano, hydroxyl, C 1 : — Cy-alkoxy which is unsubstituted or 
substituted by halogen, hydroxyl, mono- or dMC t — C^-elkylamino or epoxy; or they are C, — C^alkenyloxy, ^ 
Ct— C 7 -alkylthio, phenyl-^— C 7 -alkoxy, phenyithio, phenyl-Ct— Cralkylthlo, C t — C r alkoxycarbonyloxy, 
C,— C 7 -alkanoyloxy, benzoyloxy, C 2 — C 7 -alkanoyl, C 3 — Cralkenoyl, benzoyl, unsubstituted or hydroxyl- ,vj 
substituted C,— C 7 -alkylamino r dl-(Ct— C 7 )-alkylamlno, C 3 — C-cycloalkylamino, N-(Cj— Ce)-cycloalkyI-N-( 
(d— C 7 )-alkylamino, phenyi-Ct— C 7 -alkylamiho, N-phenyl-C,— C 7 -alkyl-N-(Ct— C 7 )-alkylamino, C^— C$- "? 
alkyleneimino, phenylazo or phenylhydrazino, but R' and R" cannot both be hydrogen simultaneously; and \ 
Ri, Ra# Ra* R4 and R 8 are each hydrogen, Ct— C 7 «alkyl, Gf— Cralkenyl, Ca— C r alkynyl, C3— (Vcycloalkyl, ] 
C 8 — C 8 -cycloalkenyl, C 3 — C 8 -cycloalkyl-Ct-- C 7 -alkyl, Ca— (Vcycloalkenyl-Ct — C 7 -alkyl, C3— C s -cycloalkyl- : 7r 
C 2 — C 7 «alkenyl, C 8 — C fl -cycloalkenyl-Ca— C 7 -alkenyl or phenyl-C, — C r alkyl* and R a and R 8 together can also 
be a methylene group substituted by phenyl radicals, whilst R t can also be C, — C 1fl -alkanoyl, trifluoroacetyl, . ^ ! 
benzoyl or carbamoyl which is free or substituted by C,— C 7 -alkyl, dllC,— C 7 -alkyl)amlno-Ct— C 7 -alkyl or .ft 
phenyl; or a therapeutically applicable salt of these compounds. ' "p ■ { 

Particularly preferred are pharmaceutical preparations which contain a compound of the formula I. 
wherein R' is hydrogen, halogen or C^— C 7 -alkylbenzyl, and R" is C,— C 7 -alkyl which is unsubstituted or%^ 



r 




substituted by hydroxyimino; Ca— d-alkenyl substituted by acetoxymethylthio; Ct— C 7 -alkylbenzyl, 



55 halogen, formyl, C, — C 7 -alkoxy or trifluoroacetyl, and R,, R 2 , R3, R 4 and R 6 are each hydrogen, C, — C 7 -alkyi^ 
or phenyi-C,— Cy-alkyl, and R, can also be C 8 — C 18 -alkanoyl; or a therapeutically applicable salt of these 
compounds. 

Especially preferred are pharmaceutical preparations which contain a compound of the formula I -:.f 
wherein R' is hydrogen, Q?— C 7 -alkylbenzyl or halobenzyl, and R" is C, — C 7 -alkyl, benzyl unsubstituted or 
so substituted by — C 7 -alkyl or halogen, or R" Is carboxyl, and R 1r R„ R 3 , R 4 and R 8 are each hydrogen, ^ 
C t — C 7 -alkyl or phenyl-Ct — C 7 -alkyl; or a therapeutically applicable salt of these compounds. % - 

The most preferred pharmaceutical preparations for the treatment of liver diseases contain any one of * 
the compounds: 8-(hydroxyiminomethyl)-(+)-cyanidan-3-ol, 6,8*dibromo-(4-)-cyahldan-3*ol, 8-[2« 
(acetoxymethylthio)ethenyl]-3,5,7,3',4'-penta-0-benzyl-(+)-cyanidan-3-ol, 8-n-butyl-(+)-cyanidan-3-ol, 8-n- 
se propyl-3-0-benzyl-(+)-cyanidan-3-ol, 6,8-di-(2-methylbenzyl)-(+)-cyanidan-3-ol, 8-tertiobutoxy-3,5,7,3',4'* 
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penta-0-benzyl-(+)-cyanidan-3-ol, 8-trifluoroacetyl-3-0-benzyM+)-cyanldan-3-ol and, in particular, 8- 
formyl-3-0-palmitoyl-(+)-cyanidan-3-ol. 

The most preferred pharmaceutical preparations for the treatment of venous diseases contain any one 
of the compounds: 8-benzyl-{+)-cyanidan-3-ol, 8-n-propyl-3-0-benzyl-(+)-cyanidan-3-ol, 8-benzyl- 
3,67^4'-penta-0-benzyl-(+)^yanidan-3^^ 

cyanidan-3-ol, 6,8-di-(2-bromobenzylM+)-cyanidan-3-ol, 8-carbdxy-3,5,7,3',4'-penta-0-benzyl-i+)- 
cyanidan-3-ol, 6,8-di-(2-methylbenzyl)-(+)-cyanidan-3-ol and 8-n-butyl-(+)-cyanidan-3-ol. 

The invention relates in addition to novel substituted (+)-cyanidan-3-ol derivatives of the formula I 
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wherein R' and R" are independently hydrogen, a C,— C 7 -alkyl radical which is unsub6tituted or 
substituted by nitro, hydroxy, cyano, by hydroxy and cyano, by hydroxy and amino, by C,— C r alkylthio, f 
d— C 7 -alkanoyl, carboxy, d— d-alkoxycarbonyl, hydroxyimino, C t — C 7 -alkanoyloxylmfno, C,^rJ%* 
alkylimino, phenyiimino, nitrophenylimino, di-d— C r aikyiimmonio, amino, dHd^rf-alkylamino/^ 
C 3 — C e .alkyleneimlno, a 2,2-dMd— d)-aikyl-4,6-dioxo-1,3-dioxan-5-ylidene group, d— d-alkoxy, C 1 — C^g 
alkanoyloxy, C*— d-alkenoyloxy, d— d-alkylsulflnyl or halogen; a (V-d-alkenyl radical which Is f| 
unsubstituted or substituted by carboxy, d— d-alkoxycarbonyl, nitro, d— CT-alkylsufflnyi; d*-^lN 
alkylaulfonyl, phenylthio, naphthylthlo, Ct— C r alkylthio or acetoxymethylthio; a Qr-d-alkynyl radical; a ft 
(V- Ca-cycloalkyl, a Cg— C 6 -cycloalkenyl, a C 3 ~ d-cycloalkyl-d— C 7 -alkyl, a d— Ce-cycloalkenyl-C!— Cf 
alkyl, a d— C 8 -cycloalkyl-C^— C r alkenyl or a d— d-cycloalkenyl-Ca— d-alkenyl radical each of which Js*;|V 
unsubstituted or substituted by carboxy, d— C r alkoxycarbony, hydroxy, halogen, d— C r alkyl, C^-Cr '0* 
alkoxy, nitro, amino, d— C 7 -alkylamino, dMd— C 7 )-aIkyl-amino or methylenedioxy; a phenyl, a naphthyl, a*- ; ' 
phenyl-d— d-alkyl or a naphthyl-d— d-alkyl radical each of which is unsubstituted or mono-, dPorlf^ 
polysubstltuted by carboxy, d— d-alkoxycarbonyl, hydroxy, halogen, C,— d-alkyl, Ci— Cralkoxy, nltro*li 
amino, C,— C r alkylamino, dMd-— d)-alkylamlno and/or methylenedioxy; halogen, formyl, carboxy^i 
d— d-alkoxycarbonyl; carbamoyl which Is free or substituted by d— C 7 -aikyl, dMd— C 7 -)-alkylamino^^ 
d— C 7 -alky( or phenyl which Is unsubstituted or for its part substituted by halogen, d— d-alkyl orC 1 --Cr ? 
alkoxy; cyano, hydroxy, d— C r alkoxy; C 1 —C 7 -alkoxy substituted by halogen, hydroxy, mono- or $ 
di(C 1 — C 7 )-alkylamlno or epoxy; d— d-alkenyloxy, d— d-alkylthlo, phenylthio, phenyl-C,— d-alkylthlo, f 
d— d-alkoxycarbonyloxy, C,— C r alkanoyloxy, benzoyioxy, d— d-alkanoyl, C3— C 7 -alkenoyl, 
unsubstituted or hydroxy substituted d— C 7 -alkylamino, di(d— C 7 )-alkylamlno, Cg— Cr-cycloalkylamlno, N- r 
CgrT-Ce-cycloalkyl-N-d— -d-alkylamlno, phenyI-d-~d-alkylamino, N-phenyl-C,— Cralkyl-N-C,— C?r ' 
alkylamino, C3— C*-aikyleneimino, phenylazo or phenylhydrazino, but R' and R" cannot both be hydrogen 
simultaneously; and R„ R 2 , R 3 , R4 and R 8 are each hydrogen, a C t — C 7 -alkyl # a C*— C r alkenyl, a d— C 7 - 
aikynyl, a d— d-cycloalkyl, a d— C $ -cycloalkenyl, a C 3 — d-cycloalkyl-d— C r alkyl, a d— Ce-cycloalkenyl- 
d— d-alkyl, a C z — d-cycloalkyl-Cr-d-alkenyl, a d— d-cycloalkenyl-d— d-alkenyl or a phenyl-d— d- 
alkyl radical each of which is unsubstituted or substituted as indicated above for the respective radicals R' 
and R", and R a and R 3 together can also be a methylene group which is unsubstituted or substituted by 
phenyl, whilst R, can also be an acyl radical of a d— de-alkanecarboxylic acid, a d— d-alkanedicarboxylic 
acid, a d— d-alkenecarboxylic acid, a dr-d-alkenedlcarboxyllc acid or of trlfluoroacetlc acid, or 
carbamoyl which is free or substituted by d— d-alkyl, di-<d— C 7 -alkyl)amino-d-^ 7 -alkyl or phenyl which 
is unsubstituted or for Its part substituted by halogen, d— d-alkyl or d— C 7 -alkoxy; whereby however: 




— when R 1# R 2 , R 3 , R 4 and R 8 are hydrogen, 

(a) R' cannot be hydrogen and simultaneously R" benzyl, 2-hydroxy-benzyl, 4-hydroxybenzyl or 
56 hydroxymethyl; 

(b) R" cannot be hydrogen and simultaneously R' 2-hydroxybenzyl or 4-hydroxybenzyl; and 

(c) R' and R" cannot both be hydroxymethyl; 



— when R 2 , R 3 , R 4 and R 6 are benzyl, 

R' cannot be hydrogen and simultaneously R' 



benzyl and R, hydrogen, methyl or acetyl; 



— when R 2 , R 3 , R 4 and R 6 are methyl, 

(a) one of the radicals R' and R" cannot be 2-methoxybenzyl or 4-methoxybenzyl and the other 
hydrogen, and simultaneously R t hydrogen, 

(b) R' and R" cannot both be 2-methoxybenzyl, and simultaneously hydrogen; 
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(c) R' cannot be carboxyl or hydroxymethyl, and simultaneously R" hydrogen and R t hydrogen or 
benzyl; 

(d) R' cannot be methoxymethyl or acetoxymethyl, and simultaneously R" hydrogen and R t acetyl; 

(e) R' cannot be bromine, and simultaneously R ,f hydrogen and R t hydrogen, benzyl or acetyl; 

(f) R' and R" cannot both be bromine, and simultaneously R, hydrogen, benzyl or acetyl; and 

(g) one of the radicals R' and R" cannot be acetoxy or methoxycarborjyl and the other hydrogen, and 
simultaneously R, hydrogen, benzyl or acetyl; and 

(h) one of the radicals R' and R" cannot be hydroxyl and the other hydrogen, and simultaneously R,. 
hydrogen or benzyl; 

— when R 2 , R 3 , R 4 and R 5 are methyl and R' hydrogen, 

(a) R" cannot be bromine, and simultaneously Ri hydrogen methyl, benzyl or acetyl; 
(b( R" cannot be benzyl, and simultaneously Ri hydrogen, benzyl, acetyl or methyl; 

(c) R" cannot be methoxy, and simultaneously methyl or acetyl; 

(d) R" cannot be methylthio, and simultaneously Ri hydrogen or acetyl; and 

(e) R" cannot be a-hydroxybenzyl or carboxy, and simultaneously R t benzyl; 
and therapeutically applicable salts of these compounds. 
Of the above-mentioned compounds of the formula I are those preferred wherein R' and>R"i are? 

independently hydrogen; a C,— C 7 -alkyl radical which is unsubstltuted or substituted ;by hydroxyl, oxo£ 
amino, imino, dMC,— C 7 )-alkylamino, halogen, hydroxylimino, phenyllminb, nltrophenylfmino,| 
acetoxyimino, cyano, carboxyl or C,— C 7 -alkyl8ulflnyl; a Cj— C 7 -alkenyl radical which Is unsubstltuted^r 
substituted by carboxyl, d— C 7 -alkoxycarfoonyl, nitro, methylsulfinyl or acetoxy methylthio; ;or a Ca-^-C?: 
alkynyl radical, a C 3 — C 8 -cycloalkyl, a C 3 — Crcycloelkyl-C,— C 7 -alkyl or a C^ e ^ycloallcyl:Ca^rai|cenY!* 
radical, a phenyl or phenyl-C^— C 7 -alkyl radical each unsubstltuted or substituted by halogen, C,— C 7 -alkyl, 
C t — C 7 -alkoxy, nltro and/or dMC,— C 7 )-alkylamino; or they are halogen, formy I,- (carboxyl, iCj-rCr 
alkoxycarbonyl; carbamoyl which Is free or substituted by C,— C 7 -alkyl, di-(C t — Cyl-alkylamino-C^^Hcyl 
or phenyl; cyano, hydroxyl, d— C 7 -alkoxy which is unsubstltuted or substituted by halogen, hydroxyl* 
mono- or di-id— C 7 )-alkylamino or epoxy; or they are C t — C 7 -alkenyloxy, C^ralkMhioi Aphenylthto; 
phenyl-C,— C 7 -alkylthio, d— C 7 -alkoxycarbonyloxy, C,— d-alkanoyloxy, benzoyloxy^ Crr^7'alton6yl> 
c 7 -alkenoyl, unsubstltuted or hydroxyl -substituted d— C 7 -alkyl amino, dMCt-^l-alJc/lamlno/Ca^^ 
cycloalkylamino, N-(C 9 -C l )-cycloalkyl-N-(C 1 --C 7 )-alkylamino r phenyl^-Cralkylamlnrii N-pKenylA-^t- 
alkyl-N^d-Crl-alkylamino, Ca-Cg-alkyleneimino, phenylazo or phenylhydrazlno, but; R$and RV cannot, 
both be hydrogen simultaneously; and R v R a , R 3 , R 4 and R 5 are each hydrogen, C,— C r alkyl, C^ n alkeny U 
Ca-C-alkynyl, Cr-C 8 -cycloalkyl* d— (Vcycloalkenyl, d— d-cycloalkyl-C,— d-alkyl* CVt^rPYclpalkeny . 
Ct-Cralkyl* C^- Ca-cycloalkyl-Ca—Cy-alkenyl, Cs-Ce-cycloalkenyl-Ca— C r alkenyl or P^onyl^-^al^lr 
and R a and R 3 together can also be a methylene group unsubstltuted or substituted b^pMmljtBdWl^ 
whilst R t can also be d~ C 16 -alkanoyl, trif luoroacetyl, benzoyl or carbamoyl which Is free or subtf]tUted M by 
Cl — C 7 -alkyl r dKC^ralkyDamino-C^d-alkyl or phenyl; or a therapeutically appllc|We^lte^ ; t^ 
compounds. . " : ' ; 

Especially preferred are the compounds of formula I wherein R' is hydrogen$halogen #i |d^& 
«r hflinhonTvi unH R" i« n. — c,-ailcvl. hvdroxvlmlno-C^-C»-alkvl or acetoxvmethYlthlb:C«^r«i 



- when R lf R 3 , R 3 , R 4 and R B and R' are hydrogen, 
R" cannot be benzyl; 

— when R a , R 3 , R 4 and R 6 are benzyl, 

R' cannot be hydrogen, and simultaneously R" benzyl and R, hydrogen or methyl; 

— when R a , R 3 , R 4 and R e are methyl, >| 

R' and R" cannot both be bromine, and simultaneously hydrogen, methyl or benzyl; and ;;| 

' ■ V -'* ■ lit? 

— when R* R 3 , R 4 and R« are methyl and R' is hydrogen, 

(a) R" cannot be bromine, and simultaneously Rt hydrogen, methyl or benzyl, 

(b) R" cannot be benzyl, and simultaneously R< hydrogen or benzyl, and 

(c) R" cannot be methoxy, and simultaneously Rt methyl; V 
and therapeutically applicable salts of these compounds. . J" 
The most preferred compounds are the following: 8-(hydroxylmlnomethyl)-(+)-cyanldan-3-ol, 8-(2- J 

(acetoxymethylthio)ethenyl]-2,5 f 7 t 3',4'.penta-0-benzYl-(+)-cyanidan-3-ol, 8-n-butyl-{+)-cyanidan-3-ol, 8-n- ... 
propyl-3-0-benzyM+)-cyanidan-3-ol, 6,8-di-(2-methylbenzyl)-(+)-cyanldan-3-ol, 8-tertiobutoxy-3,5,7,3',4'- . 
penta-0-benzyl-(+)-cyanldan-3-ol, 8-trifluoroacetyl-3-0-benzyl-(+)-cyanidan-3-ol, and particularly 8- 
formyl-3-0-palmitoyl-(+)-cyanidan-3-ol, 8-n-propyl-3-0-benzyl-(+)-cyanldan-3-ol, 8-benzyl-3,5,7,3',4'- 
penta-0-benzyl-(+)-cyanidan-3-ol, 8-{4-methylbenzyl}-(+)-cyanidan-3-ol, 8-(2-methylbenzyl)-(+)-cyanidan- , 
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3-ol, 6,8-dl-(2-bromobenryl)-(+)-cyanldan-3-ol, 8-n-butyl-(+)-cyanidan-3-ol and 8-carboity-3,5,7,3\4^peht* 
0-benzyl-(+)-cyanIdan-3-ol,. and therapeutically applicable salts of these compounds;!? . ,-.\ 'i^'tSSfl 
Compounds of the general formula I can be produced by processes known per Be. Thus, the L novel 
compounds of the general formula I as defined above with the exception of the cornpounds*excW 
above, and therapeutically applicable salts of these compounds, can be produced by replacing/ In trie^ 
and/or 6-position of a compound of the formula II : ! 



0*3 




ORn 



( ft >>:* v T 




in which R„ R 2f R 3 , R 4 and R B have the meanings defined in the formula I, one or two hydrogen atoms ; by;a 
substituent R' and/or R", and, if desired, converting a resulting compound of this general formula l^intb! 
another compound of this formula I according to the Invention, and/or, if desired, converting a ' freeV. ^ 
compound obtained into a salt, ora salt into the free compound or Into another salt^i^-" 1 4? : ^v^t^V' 

One or two hydrogen atoms in the 8- and/or 6-posftion of the compounds of the formula II ■ , can|be, " 
replaced in a manner known per se, for example by halogen, uhsubstltuted or substituted hydrocarbon: 
, radicals, formyl or acyl. The replacement of hydrogen In the 8- and/or 6-position can be effectd for example! 
by elementary halogen, for example bromine, in an inert solvent according to 'Methoden der organlscherif 
Chemie' given in Houben-Weyl (fourth Edition), Vol. 5/4, pp. 233—249; or by chlorine In an analogous 
manner according to the proceses described in Houben-Weyl (fourth Edition), Vol^:G/3, pp. 651— -673* 
Further halogenating agents which can be used for example for the replacement of hydrogen by bromine^ 
are: hypobromous acid, acylhypobrornites and organic bromine com pounds, for example 
bromosuccinlmide, N-bromoacetamide, N-bromophthallmlde, pyrldlnlum perbromide, ■•■•dloxane-^?:; 
dibromide, 1 ,3-dibromo-5,5-dimethyl-hydantoin and 2,4,4,6-tetrabromo-2,5-cyclohaxadien-1 -one, wherebyW^ J 
one or two bromine atoms can be introduced. ' • n ; ^ ^ ; 

The exchange of hydrogen in the 8- and/or 6-position can be performed for example also ln^^ ? 
trifluoroacetic acid with titanium tetrachloride according to Tetrahedron Letters (1970), p. 2211, or wlthS -- 
trichlorocyanuric acid in an inert solvent according to Journ. Org. Chem. Vol. 36, p. 719, (1970). Y' : 7rr ; v 

The replacement of hydrogen in the 8- and/or 6-position by iodine can be effected for example by^} 
elementary iodine In the presence of mercury oxide or nitric acid. Instead of using elementary iodine, it \bM? ^ X'; 
possible to use for example also potassium iodide in the presence of a thallium salt, for example thallium *r j ; > fa 
(lll)-trifluoroacetate, according to Tetrahedron Letters (1969), p. 2427. ''/^'^ 

Unsubstituted or substituted hydrocarbon radicals, particularly unsubstituted or substituted alkyl. and f: V 
also aryl-lower-alkyl radicals, such as unsubstituted or substituted benzyl radicals, such as unsubstituted orM/- 
substituted benzyl radicals, can be introduced in the 8- and/or 6-position by heating compounds of theSu ? ■ 
formula II with alkyl- or aryl-lower-alkyl-halides, in which process one or two hydrogen atoms' can 1 be^| ; J 
replaced by an unsubstituted or substituted hydrocarbon radicai. The reactions of compounds of the'fp; 
formula II with alkyl halldes or aryl-lower-alkyl halides can also be performed In the presence of catalytic | : 
amounts of a Lewis acid, for example of anhydrous aluminium chloride according to Frledet-Crafts, Org.''^| :; 3 
Reaction 3, 1 ff. (1946). In place of aluminium chloride, it Is also possible to use, according to Org. Reactions^' 
3, 1 ff. (1946), iron (lll)-chloride or zinc (ll)-chloride. Instead of alkylhalides, alcohols can be used together® 
with boron trifluoride-etherate. -ISvifi 

The exchange of hydrogen In the 8- and/or 6-position by a formyl group can be performed for .example |^£ff 
according to Vllsmeler by means of N-sutpstituted formamldes, for example N,N-dlmethylformamide, in thel^-^ 
presence of phosphorus oxychlorlde according to Houben-Weyl, 4th Edition, Vol. 7/2, pp. 29— 36 and Ber3 
60 (1927) p. 121. Most suitable as formylating agent is formyl-monomethyl-anlllne because of the Increased, 
reactivity of its complex with phosphorus oxychloride. As further modifications, suitable formylatlrig 
agents are formamlde, formylpiperidine and dimethylformamide. The phosphorus oxychloride used here 
can be successfully replaced In some cases by phosgene. It is moreoever possible to convert a compound 
of the formula III in which R, to R a are hydrocarbon radicals into a correspondingly and/or • 6-metal 
compound, for example by means of phenyllithium in ether firstly Into a corresponding lithium compound, 
and to then reect'this with an N,N-disubstituted formamlde, for example N-methyl-formaniUde to glve r a ! 
compound of the formula I (cp. Org. React 8, 258 (1954)). ' V .* 

A further process variant suitable for introducing the formyl group In the 8- and/or 6-position IsHhe 
method of L. Gattermann (according to Houben-Weyl, 4th Edition, Vol. 7/2, pp. 20-27), where formulation 
can be effected by use of a mixture of hydrogen cyanide, hydrogen chloride and aluminium chloride/the 
reaction product firstly obtained being then converted by hydrolysis, for example by a dilute mineral acld; f 
for example dilute hydrochloric acid, into the desired formyl compound. For compounds In which R 4 and/orj 
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R 5 are hydrogen, a suitable Friedel-Crafts catalyst, in place of aluminium chloride, is zinc(ll)-chioride. 
Reaction of this type are advantageously performed at a temperature of 40— 90°C. A generally applicable 
variant of the above reaction is the reaction with zincOD-cyanide and hydrogen chloride, in the abence or \ 
presence of aluminium chloride (cp. J. Am Chem. Soc. 64, 30 (1942)). 

5 A suitable method for the introduction of the formyl groups in the 8- and or 6-positlon of the - ^ 

compounds of the formula II in which R 4 and/or 5 are hydrogen is that of K, Reimerand F. Tiemann, which , • M 
method comprises the reaction of such compounds of the formula ll with chloroform and sodium 'ly 
hydroxide solution (cp. Houben-Weyl, 4th Edition, Vol. 7/2, pp 36—38). i ;." ' v ^^|p 

A further process variant for the introduction of the formyl group consists of the condensation of a || ^ ^ 

io compound of the formula II with formaldehyde, in the prsence of an oxidising agent, according to Houben-^p v 1^1^ 
Weyl, 4th Edition, Vol. 7/2, pp. 38—43, The oxidising agent employed can ^be for^ example ^f ; ; : >'-m!^ 
phenylhydroxylaminosulfonic acid or p-nitrosodimethylaniline. The Schiff bases firstly obtained are • ^ 

cleaved hydrolytlcally, for example with sodium hydroxide solution. ; ■ itft^l 

Compounds of the formula I in which there is an acyi group in the 8- and/or 6-position can be produced ]\ r -j^, 

15 for example using the Friedel-Craft method (cp. G. A. Olah, Freidel-Crafts and Related Reactions, Vol; I, v 

Interscience, New York, 1963—1965), by reaction of a compound of the formula II with a reactive functional ! v f m 

derivative, especially a halide or an anhydride, of an aliphatic, cycloaliphatic, cycloaliphatic-aliphatic, f .\\ 
aromatic or aromatic-aliphatic carboxylic acid in the presence of a Lewis acid, for example aluminium • 
chloride, antimony(lll)-chloride or antimony(V)-chloride, iron(lll)-chloride, zinc(ll)-chloride or boron ; !|: : 

20 trifluoride. 

A further process variant for the introduction of an acyl group in the 8- and/or 6-position is the method *, 3; 
developed by K. Hoesch and J. Houben (cp. P. E. Sporerri and A. S. du Bois, The Hoesch Synthesis, Org. 
Reactions, 5, 387 ff. (1949) and B., 48, 1122 (1915)), which comprises the reaction of a compound of the % V 

formula II with a nitrile in the presence of a Lewis acid, for example aluminium chloride or zinc(ll)-chloride, 
25 and hydrogen chloride or zinc(ll)-chloride, and hydrogen chloride in an inert solvent The intermediately 
formed ketimine hydrochlorides are hydroiysed by the addition of water to the desired acyl compounds. 

Compounds of the formula I obtained can be converted into other compounds of the formula I in a 
manner known per se. 

For example, compounds of the formula I in which R' and/or R" are cyano can be obtained from 
30 corresponding compounds in which R' and/or R" are halogen by reaction with copper(l)-cyanide In 
pyridine according to Org. Synth. (1955) Col. Vol. 3, 631, 212; J. Am. Chem. Soc. (1966) 88, 3318; J. Org. 
Chem. (1952) 17, 298; preferably at a temperature of 25— 225-C. It is possible to perform in an analogous 
manner the reaction with copper) l)-cy a nide also in dfmethylformamide in the presence of iron(lll)-chloride 
and hydrogen chloride according to J. Org. Chem. (1961) 26, 2522. Other polar solvents can also be used, 
35 such as 1-methyl-2-pyrrolidone according to J. Org. Chem. (1961) 26, 2525; 2-hexamethyl-phosphoric acid- 
triamide according to J. Org. Chem. (1969) 34; 3626; or dimethylsulfoxlde according to Proc. Chem. Soc. 
(1962)113. 

Compounds of the general formula I in which R' and/or R" is halogen can be converted into 
compounds of the formula I wherein R' and/or R" are formyl by converting the halogen compound of the 

40 formula I into an organometallic compound, especially into an organomagnesium, organozinc or 
organollthfum compound, and converting this, by reaction with a derivative of formic acid, for example 
formic acid ester, especially orthoformic acid ester, N,N-disubstituted formamides, particularly N- 
substituted formanilides or N-arylformimido ester, and decomposition of the immediate reaction products 
(cp. Houben-Weyl. 4th Edition, Vol. 7/1, pp. 64—70; Org. Synth. (1955) Col. Vol. 3, 701; (1943) Col. Vol. 2, 323 

46 and Ber. (1970) 103, 643; Annalen (1912) 393, 215; Chimia (1964) 18, 141 ; J. Chem. Soc. (1956) 4691 ; J. Org. 
Chem. (1979) 36, 711; J. Org. Chem. (1941) 6, 489), into the corresponding compound of the general 
formula I with formyl in the 8- and/or 6-position. 

Furthermore, compounds of the formula I in which R' and/or R" are halogen can be converted into 
compounds of the formula I wherein R' and/or R" are an acyl radical by converting the halogen compound 

so of the formula I into an organometal compound, particularly into an organomagnesium, organocadmium, 
organozinc or organoiithium compound, and reacting this with a reactive functional derivative, especially 
with a halide, anhydride, ester or nitrile, or an aliphatic, cycloaliphatic, cycloaliphatic-aliphatic, aromatic or 
aromatic-aliphatic carboxylic acid, and decomposing the immediate product obtained to the corresponding 
compound of the formula I in which R' and/or R" are an acyl group (cp. Houben-Weyl, 4th Edition, Vol. 7/2a, 

55 pp. 558—597; and Org. React. 8, 28). 

Compounds of the formula I in which R' and/or R" are halogen can be converted into compounds of 
the formula I wherein R' and/or R" are a free or functionally modified carboxyl, especially into an ester or a 
monosubstituted amide, by converting the halogen compound of the formula I into an organometal 
compound, particularly into an organomagnesium, organocadmium, organozinc or organoiithium 

eo compound, and reacting this with a reactive derivative of carbonic acid, especially carbon dioxide, a 
carbonic ester halide or an isocyanate, or with carbon monoxide (cp. J. Org. Chem. (1959), 24, 504; J. Am. 
Chem. Soc. (1939) 61, 1371; and Bull. Chem. Soc. Jap. (1967) 40, 2203). 

Compounds of the general formula I in which R' and/or R" are halogen can be converted into 
compounds of the formula I wherein R' and/or R" are an unsubstituted or substituted hydrocarbon radical, 

65 particularly an unsubstituted alkyl, aryl-lower-alkyl or aryl radical, by reacting a compound of the formula I 
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in which R' and/or R" are halogen with an organometallic compound of the radical R' and/or R" to be 
Introduced. For example, organoalkall metal or organoalkaline-earth metal compounds, for example 
organollithium and organosodium compounds or organomagnesium compounds, can be reacted by the 
processes described in Houben-Weyl (4th Edition) Vol. 7/2a, pp. 486—502 (cp. J. Am. Chem. Soc, (1968), 
s 90, 2423; Tetrahedron Letters (1970) 26, 4041; J. Am. Chem. Soc (1929), 61, 1483, J. Am. Chem. Soc. (1938) 
60, 2598). According to the stated references, it is also possible in each case for two halogen compounds, 
corresponding to the radicals to be reacted, to be reacted In the presence of an alkali metal or alkaline-earth 
metal, or in the presence of a compound releasing one of these, for example butyl lithium, where the 
reaction proceeds by way of an organometallic compound as intermediate stage. The organometallic 
io compouonds used can however also be for example organoaluminium, organocopper-iithium or 
organomanganese-lithium compounds (cp. J. Org. Chem. (1970), 35, 532; J. Am. Chem. Soc. (1968), 90, 
5616; and Tetrahedron Letters, (1970), 315). 

Compounds of the general formula I in which R' and/or R" are halogen can also be converted into 
compounds of the formula I wherein R' and/or R" are a hydroxyl group by hydrolysing a compound in ; 
is which R' and/or R" are halogen with a strong base, for example sodium or potassium hydroxide solution, 
preferably in the presence of a catalyst, for example copper(ll)-sulfate (cp. Can. J. Chem. (1962), 40, 2175; or 
J. Org. Chem. (1939), 4, 318). A conversion of a mono- or dihalogen compound of the formula I Into a • 
corresponding hydroxyl compound can also be performed by converting the mono- or dihalogen v 
compound into a corresponding metal compound, for example into an alkali metal compound, such as a | 
20 lithium compound, or alkaline-earth metal compound, such as a magnesium compound, or a heavy metal C *' 
compound, for example a mercury halide compound, and hydrolysing this metal compound under^ *^ v ;irv 
oxidising conditions (cp. J. Org. Checm. (1957) 22, 1001; J. Am. Chem. Soc. (1969) 87, 4230; Org. Synth.** l\'r §£t J 
(1963) 43, 55; and Tetrahydron Letters (1970), 2679). The oxidising agent used can be for example hydrogen^ t • *\V 
peroxide, t-butylhydroperoxide as well as the lithium salt thereof, and also the perbenzoic ester thereof;! : \ l|f " 
26 and also oxygen or ozone. ' fe^^^^& ; ^^- £ 

In addition, compounds of the general formula I In which R' and/or R" is halogen can be converted !ntp|> 
compounds of the general formula I in which R' and/or R" is an etherified hydroxyl group by reacting a #1 $ 

mono- or dihalogen compound of the formula I with magnesium halide, especially with a magnesium* 
bromide compound and recting the resulting magnesium organic compound with a perbenzoic ester, for S \ ® M 3 
30 example with a tertiary butyl ester (cp. J. Am. Chem. Soc. (1959), 81, 4230; and Org. Synth. (1963) 43, 55). : , 'ilW-M ) 

Compounds of the general formula I in which R' and/or R" are halogen can also be converted Into |v Y : 
compounds of the formula I In which R' and/or R" is an esterified hydroxyl group by reacting a mono- or ; t v f 

dihalogen compound of the formula I with a metal salt of a carboxylic acid, especially a heavy metal salt, for v : 
example a silver or copper salt, or with an alkali metal salt, for example a sodium or potassium salt, of a P * 
35 carboxylic acid (cp. J. Am. Chem. Soc. (1951), 73, 5487; ibidem (1949), 71, 3214; and ibidem (1966), 86, '; r » iMk~ 

4521). v, -^V^' : 

Compounds of the general formula I in which R' and/or R" are fbrmyl can be converted into : K 

compounds of the formula I in which R' anchor R" are a (2,2-di-(loweralkoxycarbonyl)-vinyl] group, where a i'\ K 

lower-alkoxycarbonyl group In the substituent can be in each case also replaced by cyano or amido, by 3: 
40 reacting a compound of the formula I In which R' and/or R" are formyl with a malonic acid derivative, for 
example malonic acid diethyl ester, cyanoacetic acid and esters and amides thereof, malonic acid, 
malonnitrile, malonamide or malonmonoamide ester, in the presence of a slightly basic catalyst, such as 
ammonia, secondary and tertiary amines, for example di- or triethylamine, piperidine and pyridine (cp.-G. 
Jones, Org. Reactions 15, 204 ff. (1967); E. Knoevenagel, Ber. dtsch. chem. Ges. 29 (1896) 1212; 31 (1898) 
46 2598; 37 (1904) 4461; Doebner, Ber. dtsch. chem. Ges. 33 (1900) 2140; (1902) 1137). 

It is possible to use as starting materials for the reaction, in place of the malonic acid derivatives listed 
above, also other compounds having an activated methylene group, for example acetoacetic acid esters 
and p-diketones, and also analogs in which one or both carbonyls are replaced by sulfo groups, as well as 
nitroalkanes. 

so Resulting compounds of the formula I in which R' and/or R" are a [2,2-di-(lower-alkoxycarbonyl)-vinyl] 
group can be converted into compounds of the formula I wherein R' and/or R" are carboxyethenyl by 
decarboxylation. The decarboxylation can be performed by pyrolysis or by hydrolysis, for example in an 
alkaline or acid medium. 

Compounds of the general formula I In which R' and/or R" are a formyl group can also be converted 
65 into compounds of the formula I wherein R' and/or R" are an unsubstituted or substituted carboxyethenyl 
group by reacting a compound of the formula Tin which R' and/or R" is a formyl group with acetic 
anhydride or with the anhydride of a substituted acetic acid in the presence of a basic condensing agent, 
especially sodium acetate (cp. J. R. Johnson, Organic Reactions /, 210 (1942); H. O. House, Modern 
Synthetic Reactions 2nd ed. (W. A. Benjamin, California, 1972) pp. 660—663; P. H. Leake, Chem. Reviews 56 
60 (1956) 27). 

Mono- and/or diformyl compounds of the general formula I can be converted Into compounds of the 
formula I wherein R' and/or R" are a 1-hydroxycyanomethyl radical or an unsubstituted or substituted 1- 
aminomethyl cyanide by reacting a mono- and/or diformyl compound of the general formula I with a 
reagent releasing hydrogen cyanide, for example with an alkali cyanide, especially potassium cyanide, in 
65 the presence of acetic acid, or with anhydrous hydrogen cyanide in the presence of an alkaline catalyst, for 
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example a potassium hydroxide solution (cp. H. H. Hustedt and E. Pfeil, Liebls Ann. Chem. 640 (1961) 15; A. 
J. Ulte, Receuil Trav, chim. Pays-Bas 28 (1909) 1, 248, 257; Ber, dtsch. chem. Ges. 39 (1908) 1856), or with 
hydrogen cyanide, or with a reagent releasing this, in the presence of ammonia or a primary or secondary 
amine (cp. A. Strecker, Liebigs Ann. Chem. 75 (1850) 27, 91 (1854) 349; or Migrdichian, The Chemistry of 
s Organic Cyanogen Compounds (New York' 1947) 198). 

According to a further process variant, mono- or di-formyl compounds of the general formula I can be 
converted into corresponding compounds having 1-hydroxy-2-methylsulfinyl-ethyl and/or 2- 
methylsulfinyl-ethenyl as R' and/or R" by reacting a formyl compound of the formula I with dimethyl 
sulfoxide in the presence of a strong base, for example an alkali hydroxide, such as sodium hyroxide, or 

10 with the reaction product of dimethyl sulfoxide and the strong base (cp. dimethyl sulfoxide, Dieter Martin et 
al, Akademie Verlag (1971) 344—366). 

Mono- or diformyl compounds of the general formula I can be converted into compounds of the 
formula I wherein R' and/or R" are an unsubstituted or substituted 2-lower-alkoxyarbonylethenyl by 
reacting a mono- or diformyl compound of the general formula I with an unsubstituted or substituted acetic 

is acid lower aikyl ester in the presence of an alkaline condensing agent, for example metallic sodium or 
sodium hydroxide (cp. Houben-Weyl-Muller 8, (1952) 514, 4 II (1955) 25; Org. Reactions, Vol. 16, 1; H. O. 
House, Modern Synthetic Reactions (W. A. Benjamin California, 2nd ed. 1972) pp. 632—639; and J. A. Fine, 
Ph. Pulaski. J. Org. Chem. 38, 1747 (1973)). 

Compounds of the general formula I in which R' and/or R" are a formyl group can be converted, in a 

20 manner known per se, into compounds of the formula I in which R' and/or R" are a free or functionally 
modified formyl group, for example acetal, oxime, semicarbazone, thiosemicarbazone, hydrazone, oxime 
ether or unsubstituted or substituted imine, for example the radical of a Schiff base (cp. Chemiker Zeitung 
"Addition an die Carbonyl group" 80, 379 (1956); Weygand, Hilgetag, Org. Chem. Experimentierkunst, 
Leipzig 1970, 4th Edition, 391—396 and 517—528). 

25 Compounds of the general formula I in which R' and/or R" are formyl or acyl can be converted into 
compounds of the formula I in which R' and/or R" are an esterifled hydroxy! group by reacting a compound 
of the formula I In which R' and/or R" are formyl or acyl with a peroxide, for example with an organic or 
inorganic peroxy acid, for example peroxymonosulfuric acid (Caro's acid), peroxybenzoic acid, 
peroxyacetic acid, monoperoxyphthalic acid and trifluoroperoxyacetic acid (cp. C. H. Hassall, Organic 

so Reactions 9, 73 (1957); P. A. S. Smith, in P. de Mayo, Ed., Molecular Rearrangements, vol. 1 (Wiley- 
Interscience, New York, 1963), pp. 568—591; Ch. Bischoff, Z. Chem. 13, 11 (1973); A. DeBoer, R. E. 
Ellwanger, J. Org. Chem. 39, 77 (1974); H. O. House, Modern Synthetic reactions (W. A. Benjamin, Inc., v 
London, 2nd ed., 1972), pp. 323—327; S. A. Monti, Ch. K. Ward, Tetrahedron Letters 1971, 697; Y. Ogata, Y. 
Sawakl, J. Am. Chem. Soc. 94, 4189 (1972); M. Winnik, V. Stoute, Can. J. Chem. 61, 2788 (1973); J. Am, 

36 Chem. Soc. 96, 1977 (1974); D. H. Aue, D. Thomas, J. Org. Chem. 39, 3855 (1974); and Y. Ogata et al., ibid. 
33,216(1974)). 

Compounds of the general formula I In which R' and/or R" are a formyl group can also be converted ; 
into compounds of the general formula I wherein R' and/or R" are an unsaturated radical at the linkage £ 
point, for example an unsubstituted or substituted ethenyl compound, by reacting a corresponding ( 

40 compound of the formula I wherein R' and/or R" are formyl or acyl with a triphenylphosphlhemethylene ^ [\ 
group which is unsubstituted or substituted in the methylene group, or with a reagent releasing this $ 
triphenylphosphinemethylene, for example triphenylphosphinemethyl bromide, in the presence of phenyl J" 
lithium (cp. G. Wittig and U. Schdllkopf, Ber. 87, 1318 (1954); G. Wittig and W. Haag, ibid 88, 166441955). $ 
Compounds of the general formula I in which R' and/or R" are formyl or acyl can be converted lnto>^ 

48 compounds of the formula I wherein R' and/or R" are an unsubstituted or substituted 2-iower-;? 
alkoxycarbonyl-1-hydroxyethyi group or 2-lower-alkoxycarbonylvinyl by reacting a compound of the y 
general formula I In which R' and/or R" are fbrmyl or acyl with an unsubstituted or substituted haloacetic V 
acid ester, particularly bromoacetic acid-lower-alky I ester, in the presence of metallic zinc in an inert : ' 
solvent, for example ether, benzene, toluene or tetrahydrofurart, and hydrolysing the organic zinc 

so compound obtained to give a p-hydroxycarboxylic acid ester, and then optionally dehydrating this to the 
unsaturated compound in which R' and/or R" are an unsubstituted or substituted 2-lower- 
alkoxycarbonylvinyi radical. The reaction can be catalysed by small additions of elementary iodine. Metallic 
lithium can also be used, in place of metallic zinc, for producing an organolithium compound (cp. R. L 
Shriner, Organic Reactions 1, 1 (1942); D. G. M. Diaper, A. Kuksis, Chem. Revs. 59, 89 (1959); H. 0. House, 

55 Modern Synthetic Reactions 2nd ed. (W. A. Benjamin, California, 1972), pp. 671—682; M. Gaudemar, 
Organometal. Chem. Rev. Sect A 8, 183 (1972); M. W. Rathke, Organic Reactions 22, 423 (1975); A. Balsamo 
et al., Tetrahedron Letters 1974, 1005; J. F. Ruppert, J. D. White, J. Org. Checm. 39, 269 (1974); J. E. 
Baldwin, J. A. Walker, Chem. Commun. 1973, 117; A. P. Krapcho et al., J. Org. Checm. 39, 1322, 1650, 
(1974); Tetrahedron Letters 1974, 2721). 

$o Componds of the formula I in which R' and/or R" are unsubstituted or substituted a-hydroxy 
hydrocarbon radicals can be obtained by reducing a mono- or diformyl compound or diecyl compound of 
the general formula I. The reduction can also be effected in a manner known per se, for example by 
catalytlcally activated or nascent hydrogen. The reduction can also be performed with the aid of metal 
hydrides, for example aluminium hydride or boron hydride and diborane, especially however with complex 
65 metal hydrides, such as lithium aluminium hydride, sodium boron hydride, lithium tritert- 
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butoxyaluminium hydride. Reduction of the compounds of the formula I in which R' and/or R" are formyl 
or acyl can be performed according to Meerwein-Ponndorf-Verly with use of a secondary alcohol, for 
example isopropanol r in the presence of aluminiunvtriisopropylate. As solvents can be used aromatic 
hydrocarbons, such as benzene or toluene (cp. Houben-Weyl, Methodes der Org, Chemie, 4th Edition, 7/1 
1086 (1954), C. H. Snyder, M. Mlcklus, J. Org. Chem. 35, 264 (1970)). ? ' 

Mono- and/or dialkanoyl compounds, especially mono- or diacetyl compounds of the formula I can be 
converted by reaction with ammonium polysulfide, or by reaction in the presence of sulfur and primary or 
secondary amines for example morphollne, into compounds of the formula I in which R' and/or R" are a 
carbamoyl-lower-alkyl group, especially carbamoylmethyl or an N-substituted thiocarbamoyl-lower-alkyl 
group, for example morpholino-thiocarbamoyl-methyl (cp. C. Willgerodt, Ber. 20 2467 (1887); 21, 634 
(1888); K. Kindler, Ann. 431, 193 (1923); M. Carmock, M. A. Spielman, Organic Reactions 3, 83 (1946); and F. 
Asinger et al., Augew. Chem. Int. Ed. 3, 19 (1964)). 

Compounds of the formula I in which R' and/or R" are an unsubstituted or substituted N-mono- or di- 
substituted a-aminomethylacyl group or an a-methyleneacyl group can be obtained by reacting according 
to Mannich a compound of the general formula I in which R' and/or R" are acyl radicals, which contain in 
the a-position with respect to the carbonyl group at least one hydrogen atom, with formaldehyde and 
ammonia or with a primary or secondary amine, and optionally removing ammonia or the employed 
primary or secondary amine from the aminomethyl compound firstly obtained (cp. C. Mannich, W. 
Krosche, Arch. Pharm. 250, 647 (1912); F. F. Blicke, Org. Reactions /, 303 (1942); H. Hellmann, G. Opitz, 
Angew. Chem. 68, 265 (1966); S. A. Monti, G. D. Costillo, J. Org. Chem. 35, 3764 (1970)). 

Compounds of the formula I in which R' and/or R" are a lower aliphatic radical substituted by lower 
alkylsulfinyl, for example lower alkyl or lower alkenyl, especially vinyl, can be converted into compounds of 
the formula I wherein R' and/or R" is an a-acyloxy-lower-alkylthio-lower-alkyl radical or -lower-alkenyl 
radical, for example the acetoxymethylthio-vinyl radical, by rearranging the above-mentioned starting 
compounds of the formula I with an anhydride, for example acetic anhydride, in the presence of a base, 
such as sodium acetate or potassium tertiary butylate (cp. Theilheimer 15 (1961) No. 177; Theilhelmer 19 
(1965) No. 827; L Horner, P. Kaiser, Ann. 626, 19 (1959); H. D. Becker, G. J. Mlkol, G. A. Russel, J. Am. 
Chem. Soc. 85, 3410 (1963); C. R. Johnson, W. G. Phillips, J. Am. Chem. Soc. 91 682 (1969); T. Jaglara et al. 
TetraHydron 28, 2765 (1972)). 

Mono- or diformyl compounds of the formula I can be converted into compounds of the formula I in 
which R' and/or R" are unsubstituted or mono- or disubstituted carbamoyl or lower alkoxycarbonyl by 
reacting one of the stated starting materials, in the presence of an alkali metal cyanide and a selective 
oxidising agent particularly manganese dioxide, with ammonia or with a primary or secondary amine or a 
lower alkanol (cp. US Patent Specification No. 3,948,931). 

Compounds of the formula I in which R' and/or R" are formyl can be converted into compounds of the 
formula I wherein R' and/or R" are a 1-hydroxy-2-nitro-lower-alkyl radical or a 2-nttro-1-lower-alkenyl 
radical by reacting a corresponding compound of the formula I with a nitro-lower-alkane in the presence of 
an organic or inorganic base, for example pyridine or piperidine, a basic ion-exchanger resin, such as 
Amberlite* IRA 400, or sodium hydroxide, and optionally hydrogenating the compound of the formula I 
obtained, by which means there are obtained compounds of the formula I in which R' and/or R" are a 2- 
nitro-lower-alkyl group or, on continuation of hydrogenation, a 2-amino-lower-alkyi group (cp. C. J. 
Schmidle, R. C. Mansfield, Ind. Engng. Chem. 44, 1388 (1952); C. A. Sprang, E. F. Degering, J, Amer. Chem. 
Soc. 64> 1063 (1942); H. B. Hass, F. Riley, The Nitroparaffins, Chem. Reviews 32, 373—420 (1943)). 

Compounds of the general formula I in which R' and/or R" are carboxyl, formyl or aryl can be 
converted into compounds of the general formula I wherein R' and/or R" are amino or cyano and/or 
formamido, or monosubstituted carbamoyl and/or acylamino, by reacting corresponding compounds of 
the general formula I with hydrazoic acid in the presence or absence of additional Inorganic acids, for 
example mineral acids, such as hydrochloric acid or. In particular, sulfuric acid (H. Wolff, Organic Reactions 
3,307(1946)). 

Compounds of the general formula I in which R' and/or R" are formyl or acyl can be converted into 
compounds of the formula I wherein R' and/or R" are unsubstituted or disubstituted 2-oxiranyl by reacting : 
a corresponding starting material of the formula I with diazomethane, and converting the resulting mono* 
or bis-diazonium-betain compound, in a manner known per se, into compounds of the general formula I in 
which R' and/or R" are disubstituted 2-oxiranyl, methylene-homologous acyl or acylmethyl (cp. B. Eistert, : 
Ang. Ch. 54, 99, 124 (1941); Ang. Ch. 56", 118 (1942)). 

Compounds of the general formula I in which at least one of the symbols R v R* Rg, R 4 and Re is 
hydrogen and/or at least one of the symbols R' and R" is free hydroxyl, and the remaining symbols have* 
the meanings defined under the formula I, can also be obtained by performing solvolysis or reduction, m 
particularly hydrogenolysis, in a compound of the general formula I in which at least one of the symbols § 
ORi, OR 2 , OR 3 , OR 4 , OR* R' and R" is an ether group which can be readily solvolysed or readily detached by* 
reduction, in particular which can be readily hydrogenolysed, or at least one of the symbols OR 1# R' and R" 
is an acyloxy group which can be readily solvolysed or hydrogenolysed, or in a compound of the general 
formula III 
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in which at least one of the symbols ORj, ORJ, OR; and ORJ is an acyloxy group which can be readily 
solvolysed or hydrogenolysed, and the remaining symbols have the meanings given under the formula I 
for OR,, OR,, OR, and OR* and R n , R' end R" likewise have the meanings defined under the formula I. j. 

An ether or acyloxy group which can be readily solvolysed or hydrogenolysed is for example an ether 
or acyloxy group which is detachable by solvolysls, including hydrolysis, acldolysis or alcoholysis, or by 
means of reduction, including hydrogenolysis. . . 

An acyloxy group detachable by solvolysis is for example an acyloxy group in which the acyl moiety is 
the radical of an organic carboxylic acid, for example lower alkanoyl, such as acetyl, halo-lower-alkanoyl. 
such as haloacetyl, for example chloroacetyl, or carbamoyl, or aroyl, such as benzoyl, also the acyl moiety 
Is the radical of a semi-ester of carbonic acid, such as lower alkoxycarbonyl, for example methoxycarbonyl, 
ethoxycarbonyl or tert-butyloxycarbonyl, 2-halo-lower-alkoxycarbonyl, for example 2,2,2- 
trichloroethoxycarbonyl or 2-iodoethoxycarbonyl, unsubatltuted or substituted 1-phenyl- 
loweralkoxycarbonyl, for example benzyloxycarbonyl or dlphenyl methoxycarbonyl, or aroylmethoxy- 
carbonyl. for example phenacyloxycarbonyl, also an unsubstituted or substituted 1 -polyphenyl-lower-alkyl 
group wherein substituente of the phenyl moiety can be for example lower alkyl or lower alkoxy, such as 
methyl or methoxy. and in particular trityl, or an organosol radical, especially trlmethylsllyl. 

An ether group which is detachable by solvolyais is for example lower alkoxy. for example methoxy or 
ethoxy, or a l-phenyl-lower-alkoxy group, such as benzyloxy. These radicals can be substituted by lower 
alkoxy, for example methoxy or ethoxy, or lower-alkoxyethoxy, for example methoxyethoxy. 

Benzyloxy radicals as detachable ether groups can be unsubstituted or substituted by one or more 
substltuents, for example lower alkyl, such as methyl, ethyl, isopropyl or n-propyl. halogen, for example 
chlorine or bromine, or lower alkoxy, for example methoxy or ethoxy. These substltuents are situated 
preferably In the ortho position or in the para-position. „ -/4llim 

Likewise detachable by solvolysis, particularly by hydrolysis or alcoholysis, in an acid medium are for 
their part aliphatic ether groups substituted in the a-position by an ether group, such as ethoxymethoxy, 
butoxymethoxy or 1-ethoxyethoxy. and particularly analogous cyclic radicals, for example 1- 
oxacycloalkan-2-yloxy groups, especially tetrahydropyran-4-yloxy. . . . . io „ BrrtaA „,„ 

When the solvolysis of the ether or acyloxy groups Is performed by hydrolysis, this is carried out, 
depending on the nature of the detachable groups, in the presence of an organic acid, such as p- 
toluenesulfonic acid, or a mineral acid, such as hydrochloric acid or sulfuric acid, or in the presence of an 
alkali metal- or alkaline-earth metal-hydroxide or -carbonate, or in the presence of ammonia or of an amine, 
such as isopropylamine, or hydrazine hydrate. If solvolysis is performed by means of one of the above- 
mentioned acids In an alcohol, for example by means of p-toluenesulfonlc acid in ethyl alcohol, solvolysls 
is performed by alcoholysis. . . 

Ether groups, for example lower alkoxy groups, in particular methoxy or ethoxy. can be detached n 
solution or in the melt by means of a metal halide, such as aluminium hallde or boron helide, for example 
aluminium trichloride, aluminium tribromlde. boron trichloride or boron tribromide. Suitable solvents are 
for example benzene, nitrobenzene or ethylene chloride (cp. J. Chem. Soc. (1961), 1008; Bet ■ (1943). 76B, 
900; J. Org. Chem. (1962). 27, 2037; Ber 93 (1960), 2761; J. Am. Chem. Soc. (1968), 24, 2289; and 

Tetrahedron Letters (1966). 4165). . , „ . 

Acyloxy groups detachable by acidolysis are those in which the acyl moiety is an acid radical of semi- 
esters of carbonic acid, for example tert-lower-alkoxycarbonyl or unsubstituted or substituted 
dlphenylmethoxycarbonyl. Also ether groups, for example tert-lower alkoxy groups, can be detached by 
acidolysis. Detachment by acidolysis can be performed by treatment with suitable strong organic 
carboxylic acids, such as lower-alkanecarboxylic acids unsubstituted or substituted by halogen, especially 
by fluorine, particularly trlfluoroacetlc acid (If necessary in the presence of an activating agent, such as 
anisole), as well as with formic acid. Where no prior mention is made, the above reactions are performed in 
the presence of a solvent or solvent mixture, suitable reectants also being able to act as such. 

An ether group detachable by reduction, especially by hydrogenolysis. is in particular an a-ary -lower- 
alkyl group, such as an unsubstituted or substituted 1-phenyMower-alkyl group, wherein lower alkyl has up 
to 7 carbon atoms, and wherein substltuents, especially of the phenyl moiety, can be for example lower 
alkyl or lower alkoxy having in each case up to 7 carbon atoms, for example methyl or methoxy, and more 

especially however benzyl. . . ._ 

The reductive detachment of the ether groups OR,, OR a , OR,, OR* OR* R' or R can be performed In 
particular for example by treatment with catalytically activated hydrogen, such as hydrogen in the presence 
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of a suitable hydrogenating catalyst for example a nickel, platinum or palladium catalyst, and also a 
rhodium or ruthenium catalyst; or the process Is performed with a hydride reducing agent, for example 
lithium aluminium hydride. - a 

By acyloxy radicals detachable by hydrogenolysls are meant those groups which are detached by 

5 treatment with a chemical reducing agent (especially with a reducing metal or a reducing metal 
compound). Such radicals are in particular 2-halo-lower-alkoxycarbonyloxy/ such as 2,2,2- ■ 
trichloroethoxycarbonyloxy, which are detached for example with a reducing heavy metal, for example 
zinc, or with a reducing heavy metal salt, such as a chromium(H) salt, for example chromium(ll)-chloride or 
-acetate, usually in the presence of an organic carboxylic acid, such as formic acid or acetic add. :■ 

to The above reduction reactions are performed in a manner known per se, usually in the presence of an £ 
inert solvent and, if necessary, with cooling or heating, for example in a temperature range of about -20 o ct 
to about 150°C, and/or in a closed vessel under pressure. <• ^ : ^ w Si 

Depending on the ether or acyloxy group present, there is preferably selected the most mild of,the||| 
described solvolysis or hydrogenolysis methods, in order to avoid changes in the flavone structure. p 

15 There can be obtained moreover by these solvolysis or hydrogenolysis methods compounds of i the 
general formula I wherein FT and/or R" can also be a primary or secondary amino group, the starting 
materials in this case being compounds of the general formula I in which R' and/or R",are an amino group 
protected by at least one protective group. , HK-jnori ^o^iu^il 

An amino protective group is in particular an acyi group, such as acyl of an aliphatic, aromatic .or 

20 araliphatic carboxylic acid, especially lower alkanoyl, for example acetyl or propionyl, oraroyl, forexample" 
benzoyl, or acyl of formic acid or of a carbonic acid semi-derivative, for example of a .carbonic add-semir 
ester, such as fbrmyl, lower alkoxycarbonyl, for example ethoxycarbonyl or tert-butyloxycarbonyl; oriarylJ 
lower-alkoxycarbonyl, for example benzyloxycarbonyl. .** fa »f- ^"^ivswi^ 

The detachment of an acyl radical used as an amino protective group can be performed in a manner 

25 known per se, for example by solvolysis, particularly by means of alcoholysis, also by means of hydrolysis.' 
The detaching of an acyi radical by atcoholysls can be carried out for example in the presence of a strong 
basic agent, at elevated temperature, for example at about 50°C to about 120°C. There is used in particular/a 
lower alkanol, for example n-butanol or ethanol, and as a strong base an alkali metal lower alkanolate/forp 
example a sodium or potassium lower alkanolate, for example -n-butylate or -ethylate, or an alkali metal pt 

30 hydroxide, for example sodium or potassium hydroxide. . \y 

Amino protective groups, for example lower-alkoxy-carbonyi groups, such as tert-butyloxycarbonyl f 
can be detached particularly gently by acidolysis, for example by treatment with trifluoroacetic acid. ^ ? 

A further amino protective group which can be especially mildly detached is an ethoxycarbonyl group! 
which carries in the 0-position a silyl group substituted by three hydrocarbon radicals, such as>a^ 

36 triphenylsilyl, dimethyl-butyl-silyl or In particular trimethylsilyl group. A P-(trlmethylsilyl)-ethoxycarbonyl 
group of this kind forms with the amino group to be protected a corresponding fJ-trimethylsilylethoxy- 
carbonylamino group, which can be detached, under mild conditions, by reaction with fluoride ions. 
Reagents releasing fluoride Ions are for example fluorides of quaternary organic bases, such as 
tetraethylammonium fluoride. 

40 It is to be ensured that only those amino protective groups are used which can be detached selectively 
with retention of the desired structure of the compounds of the general formula I. 

Compounds of the formula I in which at least one of the groups ORi, OR* OR 3 , OR* 0R 8 , R' or R" 
corresponds to one of the ether groups defined above, and the other symbols have the meanings given in 
the foregoing, can be obtained by reacting a compound of the formula I, in which at least one of the above- 

45 mentioned symbols is a hydroxyl group which is free, metallised, or esterified with a hydrohalic acid, with a 
compound of the formula IV 




X— R'" 



(IV) 



so 
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60 
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wherein X is a free, metallised, or reactively esterified hydroxyl group, and R'" together with an oxygen 
atom attached thereto corresponds to at least one of the above-defined ether groups 0R 1# 0R 2 , OR 3 , OR* 
OR 6 , R' or R", or X— R'" is a compound introdudng the ether radical R'", if at least one of the symbols OR 1f 
OR a , OR 3 , OR 4 , 0R B , R' or R" is a free hydroxyl group. 

If X— R'" is a compound introducing the radical R'", It can be a corresponding dlazo compound, an 
acetal corresponding to the alcohol R"'OH, or a corresponding ortho ester, a corresponding oxonium, 
carbenium or halonium salt or a corresponding triazine compound. If the substituents from the group 0R t , 
OR 2 , OR 3 , OR 4 , OR 9 , R', R" or X of the formulae I and IV are a free hydroxyl group, the reaction i6 performed 
in the presence of proton donors, that is to say, by means of acid catalysts. The proton donors used are in 
particular strong inorganic acids or organic sulfonic acids, for example mineral acids, such as hydrohalic 
acids, for example hydrochloric acid, also sulfuric acid, or for example p-toluenesulfonic acid,, but also 
Lewis acids, such as halides of boron, aluminium or zinc, for example boron trifluoride, aluminium chloride 
or zinc chloride. Etherlficatlon is preferably performed without an addition of solvent in the corresponding 
alcoholic solution, that Is, in an alcohol of the formula R"'OH, provided this Is In the liquid state at the 
applied temperature. 

If one or more from the group OR v OR 3 , OR 3 , 0R 4 , OR* R' or R" is a hydroxyl group which is free or 
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methylene chloride, or in a mixture thereof, if necessary in the presence of a base, such as an organic base, 
for example a, preferably sterically hindered, tri-lower-alkylamine, for example N,N-diisopropyl-N-ethyl- 
amlne, and with cooling, at room temperature or with slight heating, for example at about -20° to about 
50°C, if necessary in a closed vessel and/or in an inert gas, for example in a nitrogen atmosphere. i 

When one of the substttuents OR v OR* OR* OR 4 , OR B , R' or R" of the compound of the formula I is a]*' 
free hydroxyl group, further etherifylng agents are finally corresponding 1 -substituted 3-aryltriazlne^ 
compounds wherein the substituent is the etherifylng radical R, and aryl is preferably unsubstituted brf 
, substituted phenyl, for example lower alkylphenyl, such as 4-methy I phenyl. Such trlazene compounds are r 
3-aryl-Mower-alkyltria2enes, for example 3-(4-methylphenyl)-1-methyl-triazine, 3-{4-methylphenyl)-1-^ 
ethyl-triazene or 3-(4-methylphenyl)-1-isopropyl-triazene. These reagents are used usually in the presence | 
of inert solvents, such as optionally halogenated hydrocarbons or ethers, for example benzene, or solvent^ 
mixtures, and with cooling, at room temperature and preferably at elevated temperature, for example at ' 
about 20° to about 100°C, if necessary in a dosed vessel and/or in an inert gas, for example in a nitrogen! 
atmosphere. : r 

In the compounds of the formula I, a hydroxy! group esterifled with a hydrohalic acid is for example a 
chlorine, bromine or iodine atom. 

The conversion of a free hydroxyl group into a hydroxyl group esterified by a hydrohalic acid, that is to 
say, into a halogen atom, is usually performed by treatment with a halogenating, especially chlorinating,^ 
agent. Such agents are for example: thionyl chloride, thionyl bromide, phosphorus tribromide, phosphorus I 
oxybromide or -chloride or phosphorus pentachioride, which are customarily used in the presence of an 
inert solvent or diluent, for example tetrahydrofuran, dioxane, methylene chloride or dimethyl sulfoxide. 

Compounds of the general formula I or of the above-mentioned formula III, in which at least one ofthe h 
symbols OR 1# OR* OR* OR 4 , OR* R', R", OR* OR* ORJ or OHi are an acyloxy group, can be obtained byS 
converting a compound of the formula I, in which at least one of the symbols OR v OR* OR* OR 4 , OR* R^or $7 
R" is a free hydroxyl group, with an acylating agent introducing the desired acyl radical of an organic"" 
carboxylic acid, into an acyloxy group. Such agents are for example corresponding ncarboxylicacidsf or 
reactive derivatives thereof, such as anhydrides or acid halides, for example acid chlorides or acid 
bromides. The reactions can be performed optionally in the presence of condensation agents, in the case of J 
free carboxylic acids, for example, In the presence of carbodiimide compounds, such^ as 
dicyciohexylcarbodiimide, or carbonyi compounds, such as diimidazoiylcarbonyl. With the use of acid 
derivatives, for example acid halides, the reactions are performed advantageously in the presence! of <a 
basic agent, for example a tri-loweralkylamine, such as triethylamine, or in the presence of a heterocyclic; 
base, for example pyridine. | v -> > f |^ 

Within the limits of the definition of the final products, it is possible to modify substftuents In the 
compounds obtained. Thus, in a product of the formula I, the substltuents OR t , OR* OR,; 0R 4 ,OR*R'orR 
can be exchanged, by treatment with another alcohol of the formula R"'OH, optionally in the presence^ 
an acid, for another substituent OR'". Lower alkoxy groups for example can therefore be converted Irifa' 
known manner, for example by reaction with a diazo-lower-alkane, or by reaction with a lower alkyl halfde^ 
such as iodide or bromide, for example in the presence of silver oxide or silver carbonate, into another; 
lower alkoxy group. 

The above-mentioned reactions are performed by methods known per se, In the presence or absence 
of diluents, preferably in those which are inert to the reagents and which dissolve them, catalysts; 
condensation agents or neutralising agents, and/or in an inert atmosphere, with cooling, at room] 
temperature or at elevated temperature, preferably at the boiling point of the employed solvent, and under 
normal or elevated pressure. 

Compounds of the general formula I In which R' and/or R" are carboxyl, or In which carboxyl Isf| : 
contained as a substituent, and salts of such compounds with bases can be obtained by liberation of the> • 
carboxyl group(s) and, optionally, subsequent salt formation with bases. The liberation of the carboxyl s 
group(s) can be effected In a manner known per se, particularly by hydrolysis or by reduction, especially by* 
hydrogenolysis. Functionally modified carboxyl groups suitable for hydrolysis are for example ester ' 
groups, in particular lower alkyl ester groups, i.e. lower alkoxycarbonyl, also for example unsubstituted or 
(analogously to benzyloxy) substituted benzyloxycarbonyl, also phenacyloxycarbonyl or 
phthaiimidomethoxycarbonyl, and, as a further type, amide and thioamide groups, and corresponding 
derivatives of saturated nitrogen-containing heterocycles, for example carbamoyl, mono- and di-lower- 
alkylcarbamoyl, lower alkylenecarbamoyl or morphoiinocarbonyl, and thio-analogs thereof, for example 
the thiocarbamoyl or morphoiinocarbonyl, preferentially obtained in the Willgerodt-Kindler reaction. Also 
suitable are nitrile groups and the imido esters preferably produced from such groups in a manner known 
per se, particularly imido-lower-alkyl ester groups. 

The hydrolysis reaction is preferably performed In an aqueous or organic-aqueous, acid or basic 
medium, at room temperature up to the boiling temperature of the reaction medium. It can be performed 
for example in aqueous lower-alkanolic alkali hydroxide solutions or alkali carbonate solutions. From the 
alkali metal salt solutions of the free carboxylic acids firstly formed, It is possible either io liberate the acids 
by acidification, or to obtain directly, by concentration or by evaporation and subsequent recrystalllsation, 
the corresponding pure alkali metal salt The acid medium used can be for example sulfuric acid diluted 
with water, such as 60—70% sulfuric acid, or aqueous or lower-alkanolic-aqueous hydrochloric acid. An 
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acidified medium results also when an imido-lower-alkyl ester hydrochloride formed from a nitrile by 
treatment with hydrogen chloride and a lower alkanol Is treated directly with water, preferably at elevated 
temperature. 

Groups convertable by reduction into free carboxyl are both groups which, to the required end, can be 
5 detached by chemical reduction, and such groups which can be detached by reduction by means of 
catalytlcally activated hydrogen, that is, by hydrogenolysis. The first group Includes In particular 2- 
halogenated lower-alky I ester groups, such as 2,2,2-trichloroethoxycarbonyl, also unsubstituted or 
(analogously to benzyloxy) substituted phenacyl, as well as phthalimidomethyl, from which the carboxyl 
group can be liberated for example by treatment with reducing metals and acids, for example with zinc in 
to acetic acid at elevated temperature, for example at the boiling temperature. Ester groups detachable by 
hydrogenolysis are for example a-aryl-lower-alkyl ester groups, especially benzyloxycarbonyl 
unsubstituted or substituted in the ring in the manner described above for benzyloxy, also unsubstituted or 
analogously substituted phenacyl, which can be cleaved by treatment with hydrogen in the presence of a 
suitable hydrogenating catalyst, for example a nickel, platinum or palladium catalyst, and also a rhodium or 
is ruthenium catalyst. 

Both the hydroiytic and the reductive or hydrogenolytic liberation of carboxyl groups can be effected 
also in the same operation as the corresponding liberation of hydroxyl groups OR,, 0R 2 , and so forth, from 
acyloxy groups, or from ether groups which can be detached by reduction or can be hydrogenolysed. 
Compounds of the general formula I in which R' and/or R" either are functionally modified carboxyl, or 

20 contain this as substituent, can be obtained from corresponding compounds wherein R' and/or R" are free 
or differently functionally modified carboxyl, by conversion of the last-mentioned groups In a manner 
known per se. The desired functionally modified carboxyl is for example esterified carboxyl, especially 
lower alkoxycarbonyl or amidated carboxyl, particularly carbamoyl which is unsubstituted or substituted 
by alkyl, dMower-alkylamino-alkyl, and/or phenyl which is unsubstituted or in its turn substituted in the ring 

28 by halogen, lower alkyl or lower alkoxy. To carry out the above-mentioned process, compounds of the 
general formula I for example in which R' and/or R" either are carboxyl, or contain carboxyl as substituent, 
or reactive functional derivatives of such compounds, for example anhydrides, particularly mixed 
anhydrides, such as those with hydrohalic acids or with monoesters of carbonic acid, also activated esters, 
for example cyanomethyl esters or p-nitrobenzyl esters, and also lower alkyl esters, are reacted with 

30 hydroxyl compounds, especially lower alkanols, or with ammonia or primary or secondary amines. It is 
also possible to react salts, particularly alkali metal salts or alkaline-earth metal salts, of free carboxylic 
acids with reactive esters of hydroxyl compounds, especially of lower alkanols, such as hydrohalic acid 
esters, or esters with organic sulfonic acids, for example lower-alkanesuifonic acid or arenesulfonic acid 
esters, such as methanesulfonic acid esters or p-toluenesulfonic acid sisters; or with carbamic acid halides : 

3 S derived from secondary amines, in particular carbamic acid chlorides; or free carboxylic acids can also be J f 
reacted with dlazo-lower-alkanes to lower alkyl esters, or with isocyanates to N-monosubstltuted amides. - 
Furthermore, it is also possible to convert nitriles, in a manner known per se, into N-unsubstituted amides ■% 
or into esters, especially lower alkyl esters.. 4 
The reaction of free carboxylic acids embraced by the general formula I with hydroxyl compounds Is v 

40 performed advantageously in the presence of an acid catalyst splitting off water, such as a protonic acid, for | 
example hydrochloric or hydrobromic acid, sulfuric, phosphoric or boric acid, benzenesulfonic or toluene- ^ 
sulfonic acid, or a Lewis acid, for example of boron-trifluoride etherate, in an excess of the employed:^ 
hydroxyl compound and/or in an inert solvent, for example in a hydrocarbon of the benzene series, such asV ; : 
benzene or toluene, in a halogenated hydrocarbon, such as chloroform, methylene chloride or 

4S chlorobenzene, or in an ether-like solvent, such as tetrahydrofuran, if necessary with removal by 
distillation, for example azeotropic distillation, of the water released during the reaction. The reactions can 
also be performed in the presence of other water-binding condensation agents, for example carbodiimides r 
substituted by hydrocarbon radicals, such as N,N'-diethyl-, N,N'-dicyclohexyl- or N-ethyl-N'-(3- ; 
dimethylaminopropyD-carbodiimide, in inert organic solvents, for example in the aforementioned. Halides • 

so and other mixed anhydrides are reacted for example in the presence of acid-binding agents, for example 
organic, especially tertiary, nitrogen bases, for example triethylamine, N,N-diisopropyl-N-ethylamine or 
pyridine, or in the presence of inorganic bases, for example alkali metal- or alkaline-earth metal-hydroxides 
or -carbonates, such as sodium, potassium or calcium hydroxide or -carbonate, in inert organic solvents, 
for example in the above-mentioned, and if necessary with heating. The reactions of reactive esters of 

55 carboxylic acids embraced by the general formula I, for example the cyanomethyl esters or p-nitrobenzyl 
esters, with hydroxyl compounds are performed for example in a solvent Inert to the reactants, for example 
in a hydrocarbon, such as toluene or xylene, in an ethereal solvent, such as tetrahydrofuran or dloxane, or 
at moderate temperatures also an ester, such as ethyl acetate, in the temperature range of about 0° to about 
120°C, preferably at room temperature up to about 60°C. For transesterification of lower alkyl esters of 

so carboxylic acids embraced by the general formula I, there are preferably used hydroxyl compounds having 
a boiling point clearly above that of the esterified lower alkanols, and the reaction is performed for example 
in an excess of the hydroxyl compound and/or in an inert organic solvent preferably having a boiling point 
clearly above that of the lower alkanol, preferably in the presence of a catalyst, for example an alkali metal- 
lower-alkoxide, such as sodium or potassium methoxide or -ethoxide, at elevated temperature, and 

55 preferably with removal of the liberated lower alkanol by distillation. The hydrolysis of imldo esters, 
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especially imldo-lower-alkyl esters, of carboxylic acids embraced by the general formula I is performed /for ? 
example by means of aqueous mineral acid, such as hydrochloric acid or sulfuric acid, whereby for 
example the imido ester hydrochlorides obtained by the addition reaction of hydrogen chloride with nitriles 
and reaction of the product with anhydrous hydroxyl compounds, particularly lower alkanols, can, after the 

5 addition of water, be hydrolysed directly to the corresponding esters; or from a mixture for example of 
nitrite, hydroxyl compound and sulfuric acid of suitable water content, there can be obtained, without 
isolation of the imido ester formed in situ, the corresponding ester embraced by the general formula I. 

The reaction of free carboxylic acids embraced by the general formula I with ammonia or with primary 
or secondary amines is performed for example in the presence of the above-mentioned water-binding 

to agents and in the inert organic solvents mentioned above; it is also possible however to convert the 
ammonium salts, formed from the free carboxylic acids and ammonia or amines, by heating, optionally in a 
suitable organic solvent having a medium or higher boiling point, for example xylene, chlorobenzene or 
1,2,3,4-tetrahydronaphthalene, and removal, by distillation, optionally azeotropic distillation, of the water 
liberated during the reaction, into amides embraced by the general formula I. 

is Suitable reactive functional derivatives of carboxylic acids embraced by the general formula I for 
reaction with ammonia or with primary or secondary amines, and appertaining condensation agents and 
solvents are essentially the same as those given above for reactions with hydroxyl compounds, with the 
difference that the acid-binding agent used can also be an excess of the ammonia to be reacted, and the 
acid-binding agent and optionally sole reaction medium used can be, in place of others, that is to say, 

20 tertiary organic bases, also an excess of the amine to be reacted. The partial hydrolysis of the 
corresponding nitriles, which is a further possibility for the formation of N-unsubstltuted amides, can be 
performed for example by means of aqueous mineral acids, such as hydrochloric acid or dilute sulfuric 
acid, at room temperature or at a moderately elevated temperature. Furthermore, nitriles can be converted i \ 
into the corresponding N-unsubstituted amides by treatment with peroxides or peroxy acids, for example 

25 hydrogen peroxide, in an inert reaction medium, for example in an aqueous lower aikanol, with moderate J- 
heating. 

In the process according to the invention, those starting materials of the formulae II, III and IV are in . 
general to be reacted and those process measures applied which do not yield compounds of the general . ' • : y- : 
formula I which have been excluded in the second definition of this formula for the novel compounds as ' V tt : 

30 being known par se. ^ H 

Acid addition salts of compounds of the formula I are obtained in customary manner, for example by, T;.y 
treating with an acid or a suitable anion exchanger. The resulting salts can be converted into the free • - j r $ 

compounds in a manner known per se, for example by treating with a suitable basic agent, for example a 
metal hydroxide, ammonia or a hydroxyl ion exchanger. On the other hand, compounds having a phenolic 
35 hydroxy group can be converted into an alkali metal salt in a manner known perse by treating, for example, f - ■ 

with an alkali metaf hydroxide. The free compounds can be obtained by treating with an acid. 

The therapeutically acceptable salts mentioned above are preferred. These or other salts, for example < - 

the picrates, can also be used in the purification of free bases. The bases are converted into their salts; the 
salts are separated and the bases are liberated from the salts. Owing to the close relationships between the 
40 novel compounds in free form and in the form of their salts, hereinbefore and hereinafter there shall 
optionally be understood by free compounds and salts* where appropriate with regard to meaning and 
purpose, also the corresponding salts and free compounds, respectively. 

Starting materials and end products that are isomeric mixtures can be separated into the individual 
isomers by methods known per se, for example by fractional distillation, crystallisation and/or 
45 chromatography. Racemic products can be separated into the optical antipodes, for example by 
chromatography and/or separation of their diastereoisomeric salts, for example by fractional crystallisation 
of the d- or l-camphor-sulphonates, -mandelates, -tartrates or -dibenzoyltartrates. 

The invention relates also to modifications of the present process, according to which an intermediate ;E ' 

obtainable at any stage of the process is used as starting material and the remaining process steps are -M' 
so carried out, or the process is discontinued at any stage, or according to which a starting material is formed 

under the reaction conditions, or in which a starting material is used in the form of a salt or a reactive ^ v 'f? fa 
derivative. The invention also comprises novel intermediates resulting therefrom. ' 

In the process of the present invention the starting materials used are preferably those which result in 
the compounds described at the beginning as being especially valuable. ; 
55 The starting materials used In the process for the manufacture of the compounds of the present ?£iVv£ 
invention are known or, if they are novel, they can be manufactured by methods known per se, for example : ; ^ - ; \i 
in a manner analogous to that described in the Examples. The invention relates also to novel starting T Y'^%\ 
materials. . 4 ^>^>|J^%p|. 

The pharmaceutical preparations according to the invention contain at least one compound of the ? ; 
w general formula I or a salt thereof as the active substance together with a customary pharmaceutical / /4% 



carrier. The type of carrier depends largely on the field of use. The pharmaceutical compositions according ^? ? ^ 



For oral treatment there come into consideration, especially, solid dosage unit forms, such as tablets, > 
5 5 dragees and capsules, which preferably contain between 10 and 90% of an active substance of the general 
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formula I or a salt in order to allow administration to warm-blooded animals of daily doses of from 1 to 50 
mg/kg. For the manufacture of tablets and drag6e cores, the compounds of the general formula I are 
combined with solid, pulverulent carriers, such as lactose, saccharose, sorbitol, maize starch, potato starch " 
or amylopectin, cellulose derivatives or gelatine, preferably with the addition of lubricants, such as 
magnesium or calcium stearate, or polyethylene glycols of a suitable molecular weight, 7 Drag6e cores are .V| 
subsequently coated, for example with concentrated sugar solutions which, may contain, J n addition, guml j? 
arabic, talc and/or titanium dioxide, or with a lacquer dissolved In readily volatile organic solvents or i 
solvent mixtures. Colouring substances can be added to these coatings, for example for Indicating different , | 
doses of active substance. Soft gelatine capsules and other closed capsules consist, for example,; of a | 
mixture of gelatine and glycerin and may contain, for example, mixtures of a compound of the formula I ^ 
and polyethylene glycol. Dry-filled capsules contain, for example, granules of an active substance with ^ 
solid, pulverulent carriers, such as, for example, lactose, saccharose, sorbitol, mannitol; starches, such as f 
potato starch, maize starch or amylopectin, cellulose derivatives and gelatine and also magnesium stearate W 
or stearic acid. 

Unit dosage forms that come into consideration for rectal administration are, for example, 
suppositories which consist of a combination of an active substance with a suppository base based on 
natural or synthetic triglycerides (for example cocoa butter), polyethylene glycols or suitable higher fatty 
alcohols, and gelatine rectal capsules which contain a combination of the active substance with 
polyethylene glycols. 

Ampoule solutions for parenteral administration especially for intramuscular or intravenous 
administration, contain a compound of the formula I or a salt thereof in a concentration of preferably 0.5 to 
5% as an aqueous dispersion prepared with the aid of customary solubilisers and/or emulsifiers, and, 
optionally, stabilisers, or preferably as an aqueous solution of a pharmaceutical^ acceptable water-soluble 
salt of a compound of the general formula I. 

The concentration of the active substance for liquids that are to be taken orally, such as syrups or 
elixirs, is so selected that a single dose can easily be measured, for example as the contents of a teaspoon 
or a measuring spoon of, for example, 5 ml, or also as a multiple of that volume. 

The following Examples a) to c) are intended to illustrate the manufacture of some typical forms of 
administration, but do not in any way represent the only embodiments of those forms of administration. 

a) 250 g of active substance are mixed with 550 g of lactose and 292 g of potato starch, and the mixture 
is moistened with an alcoholic solution of 8 g of gelatine and granulated by being passed through a sieve. 
After drying, 60 g of talc, 10 g of magnesium stearate and 20 g of colloidal silica are added and the mixture 
is pressed to form 10,000 tablets each weighing 119 mg and each containing 25 mg of active substance, 
which may, if desired, be provided with dividing notches of a finer adjustment of the dosage. 

b) A granulate is prepared from 100 g of active substance, 379 g of lactose and the alcoholic solution of 
6 g of gelatine, which, after being dried, Is mixed with 10 g of colloidal silica, 40 g of talc, 60 g of potato 
starch and 5 g of magnesium stearate and pressed to form 10,000 drag6e cores. These are subsequently 
coated with a concentrated syrup consisting of 533.5 g of cryst, saccharose, 20 g of shellac, 75 g of gum 
arabic, 250 g of talc, 20 g of colloidal silica and 1.5 g of colouring substance, and dried. The resulting 
dragees each weigh 150 mg and each contain 10 mg of active substance. 

c) 25 g of active substance and 1975 g of finely ground suppository base (for example, cocoa butter) are 
thoroughly mixed and then melted. 1000 suppositories of 2 g are cast from the melt which has been kept 
homogenous by stirring. They each contain 25 mg of active substance. 

The following Examples serve to illustrate the invention but are not intended to limit the scope thereof 
in any way. Temperatures are given In degrees Centigrade and data regarding parts relate to parts by 
weight Unless defined otherwise, the eyaporatlon of solvents Is carried out under reduced pressure, for 
example between approximately 0.1 and 15 mm Hg (corresponds to 0.13 and 20 mbar). 

Example 1 

so a suspension of 0,6 g palladium chloride in 90 ml methyl alcohol Is hydrogenated with vigorous 
stirring. When hydrogen absorption has stopped, the methyl alcohol is removed by suction, and the 
catalyst is rinsed twice in ethyl acetate. A solution of 2,3 g 8-methyl-3,5,7,3',4'-penta-0-benzyM4-)- 
cyanidan-3-ol in 90 ml ethyl acetate is added and hydrogenated. When the hydrogen is no longer taken up, 
the solution is purified with nitrogen and the catalyser filtered and washed with ethyl acetate. The filtrates 

86 are combined and completely evaporated. The residue is placed In 5 ml water and then almost completely 
evaporated. The residue is finally vacuum dried over phosphorus pentoxide to constant weight. One 
obtains 8-methyl-(+)-cyanidan-3-ol in the form of a white amorphous solid; m.p.=205°C. 

Example 2 

so A solution of 1,0 g a-formyl-S^^'^'-penta-O-benzyK+J-cyanidan-S-ol in 90 ml ethyl acetate is 
hydrogenated over 500 mg palladium 5% on activated charcoal. Hydrogenation takes 4 hours. After 
filtration and evaporation of the solvent under vacuum, the product Is purified on a silicagel 
chromatographic column (eluant = benzene/diethylether 2:1). The product is dried under vacuum and 8- 
methyl(+)-cyanidan-3-ol is obtained; m.p.=205°C. 
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1 Example 3 

41 g 8-bromo-3,5J,3S4'penta«O-benzyMH0^yanidan-3-ol is dissolved in 400 ml anhydrous 
tetrahydrofuran. After cooling to -70°C, 34 ml of a 1,47 M solution of n-butyl lithium in n-hexane are added. 
After 10 minutes, 13 ml of previously condensed methyl chloride are slowly introduced. The temperature is 
* allowed to rise to 20°C whilst maintaining slight bubbling of methyl chloride gas. 

After hydrolysing with 3 ml water, the tetrahydrofuran is evaporated off and 350 ml dichloromethane is 
added. The resulting solution is washed with water, dried over magnesium sulphate, then completely ; 
evaporated. The residue obtained is recrystallised in a mixture of chloroform and methyl alcohol. One 
obtains 8-methYl-3,5 r 7^' f 4'-penta-0-benzyl-{+)-cyanidan-3-ol; m.p.=84— 86°C. 
10 Instead of methyl chloride, one can also use dimethyl sulphate (9,5 ml) or methyl iodide (6,2 ml). 

Example 4 

A solution of 2 g 8-(1 -hydroxy propyl)-3,5,7,3',4'-penta-0-benzyl-(+ )-cyanidan-3-ol in 200 ml ethyl 
acetate is hydrogenated over 1 g palladium 10% on activated charcoal. Hydrogenatlon lasts for 36 hours at # 
is 50°C. After the usual treatment (see example 1) one obtains 8-n-propyl-(+)-cyanidan-3-ol in the form of 'a,!! 
white solid; m.p.=»134°C. ;p 

Example 5 ;' : M 
A solution of 3,8 g 8-allyl-3,5,7^',4'-penta-0-benzyl-(+l-cyanidan-3-ol in 360 ml ethyl acetate is '% 
zo hydrogenated at room temperature over 1,8 g 10% palladium on active charcoal. Hydrogenatlon is 
complete In 2 hours. After usual treatment (cf. example 1 ) one obtains 8-n-propyl*(+)-cyanidan-3-ol (same|J 
substance as that in example 4). KJ> 

Example 6 *>^ : 
25 A solution of 22,5 g 8-(14iydroxypropyl)-3,5,7,3'^-penta-0-benzyl-(+)-cyanidan-3-ol in 800 ml ethyl M 
acetate is hydrogenated at room temperature over 11,2 g palladium 10% on activated charcoal. ; 
Hydrogenation lasts for 31 hours. After the usual treatment (cf. example 1) one obtains 8-n-propyl-3-0~ 9 
benzyM+)-cyanidan-3-ol in the form of a white solid; m.p.=61,6— 62°C. 

30 Example 7 

A solution of 26 g 8-(butene-1 -yO-3,5,7^4'-penta-0-benzyl-(+)-cyanidan-3-oi in 1,5 litre of a mixture (9 i 
; I to 1) of ethyl acetate and ethyl alcohol is hydrogenated at room temperature over 13 g palladium 10% on 

\_ activated charcoal. Hydrogenation lasts for 24 hours. After the usual treatment (cf. example 1) 8-n-butyl- 

(+)-cyanidan-3-ol in the form of a white solid is isolated; m.p.«178.7°C. 

36 

Example 8 

36,0 g SMbuM-enyD-S-O-methyl-BJ^'^'-tetra-O-benryW+J-cyanidan-S-ol is dissolved in a mixture of 
360 ml ethylacetate and 40 mi ethanol. 18,0 g 10% palladium on activated charcoal is added and the stirred 
mixture is hydrogenated for 24 hours. After this time, the catalyst is filtered and the solvent evaporated in 
40 vacuo to give a pale-yellow oil. After treatment in the usual manner (cf. example 1) 8-n-butyl-3-0-methyl- 
(4- )-cyanidan-3-ol is obtained as a white solid; m.p.: 94— 95°C. 

Example 9 

As example 3, but after 10 minutes, 20 ml of freshly distilled allyl bromide is slowly added. The residue 
46 is recrystallised in a mixture of chloroform and methyl alcohol. Thus one obtains 8-allyl-3,5,7,3',4'-penta-0- 
benzyl-(+)-cyanidan-3-ol in the form of white crystals; m.p.»79— 82°C. 

Example 10 

A suspension of 0,32 g magnesium in 5 ml anhydrous ether is reflux heated with constant stirring. A 
so solution of 1,33 g n-propyl bromide in 5 ml ether is slowly added, then reflux heating continued for 1 hour. 
Afterwards a solution of 5 g 8-formyl-3-0-methyl-5,73',4'-tetra-OTbenzyl-(-f )-cyanidan-3-ol in 20 ml dry 
tetrahydrofuran is slowly added, then refluxirig continued again for 15 hours. The mixture is allowed to 
cool to room temperature and then 20 ml water and a 2N hydrochloric acid solution are added, stirring until 
all mineral matter has been dissolved. The two phases are separated and the aqueous phase extracted with 
55 30 mi ether. The combined organic solutions are washed in 50 ml water, then dried over magnesium 
sulphate. After vacuum evaporation of the solvents, the resulting product Is crystallised twice In a mixture 
of ethyl alcohol and ethyl acetate. After drying under vacuum, one obtains 8-(butene-1-yl)-3-0-methyl- 
5,7,3',4'-tetra-0-benzyl-{+)-cyanidan-3-ol; m.p.=128— 129°C. 

60 Example 11 

Same operational method as in example 10 but taking 5,3 g 8-formyl-3-0-butyl-3,5,7,3'-4Metra-0- 
benzyl-(+)-cyanidan-3-ol. After recrystallisation in a mixture of ethyl alcohol and ethyl acetate and drying 
under vacuum, one obtains 8-(butene-1-yl)-3-0-butyl-5,7,3\4'-tetra-(>benzyH+)-cyanidan-3-ol; 
m.p.=106— 107°C. 

55 
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Example 12 

Same operational method as example 10, but taking 6,6 g 8-formYl-3-0-palmitoyl-B,7 # 3',4'-tetra-0- 
benzyM+)-cyanidan-3-ol. After passing over a silica gel chromatographic column (eluant: petroleum ether 
b.p. 60— 80°C/chloroform 2:1) one obtains 8-(butene-1-yl)-3-0-palmitoyl-5,7,3' r 4'-tetra-0-ben2yl-(+)- 
5 cyanidan-3-ol as a low melting solid. 

Example 13 

A solution of 13,6 g n-propyl bromide in 50 ml ether is slowly added to a suspension of 3,2 g 
magnesium in 150 ml reflux heated ether: After complete disappearance of the magnesium, a solution of 57 
to g 8-formyl-3,5,7,3',4'-penta-0-benzyl-(-l-)-cyanidan-3-ol in 150 ml tetrahydrofuran is slowly added. 

Reflux is maintained for 15 hours. After cooling, hydrolysis is carried out with a 2N hydrochloric acid 
solution and stirring until the Inorganic material has dissolved. The layers are separated and the aqueous 
phase is extracted two times with ether. The combined organic phases are washed with water and then 
dried over magnesium sulphate. After evaporation, the residue is titurated in ethyl alcohol this allowing 
ts isolation of a solid. This gives after crystallisation in a mixture of ethyl alcohol and ethyl acetate, 8-(butene- 
1-yl)-3,5,7,3',4'-penta-0-benzyM+)-cyanidan-3-ol; m.p.=114— 115°C. 

Example 14 

60 g acetarnide is melted by heating at 95°C under nitrogen and 2,9 g (+)-cyanldan-3-ol Is added whilst 
20 stirring, then 4,28 g benzyl bromide. After stirring for 2 hours at 95°C, this is allowed to cool and 100 ml 
water is added and the solution extracted with ethyl acetate. The organic extract is washed with a solution 
of 1% sodium carbonate in water, then with water and finally dried on magnesium sulphate and filtered. 
The ethyl acetate Is then evaporated and the resulting residue crystallised several times in a mixture of 
ethyl alcohol and water. 6,8-dibenzyM+)-cyanidan-3-ol is obtained, m.p.«126°C. 

26 

Example 15 

56,1 g of finely powdered potassium hydroxide is vigorously stirred In 70 ml dimethylsulfoxide to form 
a suspension. This is cooled to about +5°C and to this are added simultaneously a solution made up of 23,5 i 
g 6,8.dibenzyl-(+)-cyanidan-3-ol in 50 ml dimethylsulfoxide and 44,3 g benzylchloride. 46 minutes after the^ 
30 addition of the reagents, the mixture Is allowed to obtain room temperature and stirring is continued for 75 
minutes. Then the mixture is poured Into crushed Ice, neutralised to pH 7 with 3,5 N aqueous solution of^ 
sulfuric acid and extraction carried out with dlchloromethane. The organic phase is washed with watery 
dried over anhydrous magnesium sulfate and evaporated. The residue is crystallised In a mixture of hexane ; £jr 
and toluene; 6^-di-benzyl-3,5,7,3',4'.penta-Obenrylcyanidan-3-ol is obtained. ; §' 

36 

Example 16 14; 
The mother liquor of the crystallisation of 6,8-dibenzyH+)-cyanidan-3-ol (see example 14) hjg# 
evaporated and the residue is eluted on a dry column of silicagei with a mixture of chloroform, ethyl acetate >^ 
and formic acid of the following proportions by volume 5:5:1. In this way a fraction of pure 6-benzyl-<+)- v 
40 cyanidan-3-ol is obtained; m.p.-174— 176°C. 

Example 17 

As In example 15, but starting from 19,0 g 8-benzyM+)-cyanidan-3-ol and obtaining 8-benzyl- 
3A7J'^'-penta-0-benzyM+>-cyanldan-3-ol; m.p.: 133— 134°C. 

46 

Example 18 

A solution of 29 g (+)-cyanidan-3-ol in 400 ml dimethylsulphoxide and 76,3 g 4-fluoro-benzyl bromide 
are dropped in 200 ml 2N sodium hydroxide aqueous solution so that the temperature does not rise above 
25°C. This solution is stirred at 25°C during 1 hour and half, then it is neutralised to pH 7 with a 2N 

60 hydrochloric acid aqueous solution and 500 ml water is added; a precipitate is formed, which is filtered and 
dissolved in ethyl acetate. The resulting liquor is washed with water, dried over anhydrous magnesium 
sulfate, filtered and evaporated to dryness. The residue is dissolved again in a mixture of ethyl acetate and 
methanol, then hydrogenated over palladium 10% on activated charcoal. After filtration and evaporation of 
the solvent, the remaining solid is crystallised in a mixture of methanol and water. In this way, 6,8-di-(4- 

66 fluoro-benzyl)-{+)-cyanldan-3-ol is obtained; m.p. 123°C. 

Example 19 

As in example 18, but using 68,4 g benzyl bromide, and obtaining 6,8-dibenzyl-(+)-cyanidan-3-ol; m.p.: 
126°C, [a]? - -113° (C~0,6% in ethanol:water 95:5). 

60 

Example 20 

As In example 14, but using 3,7 g 2-methyl benzyl bromide and obtaining 6,8-dM2-methyl benzyl M+)- 
cyanidan-3-ol; m.p.=113°C. 



23 



0 096 007 

Example 21 

By evaporating the mother liquor after crystallisation of 6,8-di-{2-methylbenzyl)-(+)-cyanidan-3-ol (see 
example 20) until all the ethyl alcohol has been removed, a rubbery mass is precipitated and eliminated, 
then a crystalline product is filtered and jthen crystallised in a mixture of ethyl alcohol and water. 6-(2- 
5 methyl benzyl)-{+)-cyanidan-3-ol is obtained; m.p.: 192°C. 

Example 22 

A suspension of 1,46 g magnesium in 30 ml anhydrous tetrahydrofuran is prepared under strictly 
anhydrous conditions and nitrogen. 10,4 g freshly distilled 4-bromotoluene diluted with 10 ml dry 

io tetrahydrofuran is then dropped In and an Iodine crystal is added. After reflux heating for one hour and half, 
when most of magnesium has reacted, a solution of 30,7 g 8-formyl-3,5,7,3',4'-penta-0-benzyl-<+)- 
cyanidan-3-ol in 100 ml dry tetrahydrofuran is introduced in the reactor. Reflux heating is maintained for 
one and half more hour and after cooling 50 ml water is added and the mixture is neutralised with a 2N 
hydrochloric acid aqueous solution. The organic layer is separated and the aqueous layer is extracted with 

is ethyl acetate. The organic solutions are combined, dried over magnesium sulphate, filtered and evaporated 
to dryness. The residue is dissolved in 300 ml ethyl acetate and hydrogenated over 10% palladium on 
activated charcoal. After filtrating the catalyst and evaporating the solvent the residual compound is 
dissolved in a mixture of ethanol and water, from which crystallised 8-(4-methylbenzyl)-(+)-cyanidan-3-ol 
is obtained; m.p.: 200— 202°C. 



20 



25 



SB 



Example 23 

As in example 22, but adding 10,7 g 2-bromo-toluene and hydrogenating at 50°C in 400 ml of a mixture 
of ethyl alcohol and ethyl acetate plus 0,1% formic acid. After crystallisation (n aqueous ethyl alcohol 8-(2- 
methyl benzyl)-(+)-cyanidan-3-ol is obtained; m.p. 198— 201°C. 



Example 24 

Asolution of 37,0 g 8-formyl-3,5,7,3',4'-penta-0-benzyl-(+)-cyanidan-3-ol In 100 ml dry tetrahydrofuran 
is added to a reflux heated suspension of 2,0 g lithium aluminohydride in 50 ml dry tetrahydrofuran. The 
mixture is refiuxed for 2 hours, cooled to room temperature and water is slowly added. After filtering off the 
30 solid, this is washed in tetrahydrofuran. The combined organic phases are evaporated and the residue is .?*>. 
crystallised twice in ethyl alcohol. After drying under vacuum, one obtains a-hydroxymethyl-3,5,7,3\4'- %: 
penta-0-benzyl-(+)«cyanidan-3-ol; m.p.=96— 97°C. 

Example 25 

3s Asolution of 7,7 g ethyl bromide In 35 ml dry ether is added to a suspension of 2,1 g magnesium in 35 
ml dry ether at a rate which allows a slight reflux to be maintained. The mixture is reflux heated for 1 hour 
and then a solution of 41,3 g 8-formyl-3,5 f 7,3',4'-penta-0-ben2yl-(+)-cyanidan-3-ol In 140 ml dry 
tetrahydrofuran is added. This is refiuxed for another 1 hour and 30 minutes. After cooling, a little water is 
added then 2N HCI. The two phases are separated and the aqueous phase extracted twice with 50 ml ether. "M 

40 The combined organic phases are dried over magnesium sulphate and the solvents evaporated. The .'i 
residue is recrystallised twice in a mixture of ethyl alcohol and ethyl acetate. After drying under vacuum, > 
one obtains 8-(1-hydroxy propyl)-3,5,7,3',4'-penta-0-benzyl-(+)-cyanidan-3-ol; m.p.=108— lOS^C. 



Example 26 

45 165 g mercuric trifluoracetate is slurried in 20 ml dry methanol and a solution of 1,65 g 8-(but-1-enyl)- 

3,5,7,3',4'-penta-0-benzyM+)-cyanidan-3-ol in 40 ml dry tetrahydrofuran Is then added. The resulting |r Wl 
mixture is stirred at room temperature for 3 days. Addition of 8 ml of a 3M sodium hydroxyde solution and 4- J| 
stirring for 1 hour give rise to the formation of a precipitate of mercury metal. 100 mi of water is added to | v "JfNfi? 



the separated aqueous phase and the product is extracted with 100 ml methylene-dichloride. The organic 



so solution is separated off, washed with 50 ml water, dried with magnesium sulfate and evaporated in vacuo . 

to give a pale-yellow gum. The crude product is purified by column chromatography oh sillcagel using f|i ; fc |SU 

chloroform as eluant to give 8-(2-methoxybutyl)-3,5,7,3',4'-penta-0-ben2yl-(+)-cyanidan-3-ol with a low V;'$8jp 

melting solid (mixture of both diastereoisomers). c Si 



Example 27 . :|£T,;;fe 

22,1 g potassium-t-butylate and 7,5 litres liquid ammonia are placed in a photolytic reactor fitted with a G ^ 

460 watt medium pressure Hanovia lamp and cooled by a mixture of carbonic anhydride and acetone. The 4 *%#f 
suspension is stirred until the potassium t-butylate is dissolved, then 12 ml absolute acetone and 12 g 8- & ; ^fMMi 
bromo-3,5,7,3 # ,4'-penta-0-methyH+)-cyanidan-3-ol (which remains partially insoluble) are added. This is * i'ifl; 
60 illuminated and stirred under nitrogen for 3 hours whilst maintaining the temperature at about -30°C. 
Ammonium chloride Is added to the resulting solution then the ammonia is allowed to slowly evaporate 
off. The residue is then placed In 200 ml dlchioromethane, extracted three times with 200 ml water then the 
combined aqueous phases extracted with 200 ml dlchioromethane. The combined organic phases are 
extracted with 50 ml water, then dried over magnesium sulphate before completely evaporating the 
60 solvent The resulting liquid is purified by passage over a silica gel chromatographic column [eluant: ethyl 
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acetate/petroleum ether (b.p. 60— 80°C) 1:9], then by recrystallisation in a mixture of ethyl acetate and 
petroleum ether (b.p. 60— 80°C). After drying under vacuum, one obtains 8-(2-oxo propyl)-3,5,7,3',4'-penta- 
OrmethyM-f )-cyanidan-3-ol, in the form of a white solid; m.p.=104— 105°C. 

- Example 28 

A solution of 32,0 g 8-(2-carboxyethenyl)-3,5,7,3',4'-penta-0-benryl-(+)-cyanb,ldan-3-ol In 1,6 litre, ethyl 
acetate is hydrogenated over 16 g palladium 10% on activated charcoal. Hydrogenation lasts 60 hours. 
After the usual treatment (see example 1), one obtains 8-(2-carboxyethylM+)-cyanidan-3«ol; 
m.p.=82— 83 P C. 

Example 29 

To a 20 g solution of S-formyl-S^J^'^'-penta-O-methyl-f+l-cyanldan-S-ol in 100 ml dichloromethane 
is added 100 mg of zinc iodide. After warming at 55° one adds 8,8 ml of trimethylsllyl cyanide. Stirring is 
maintained one hour. After evaporation, the residue is solubilised in 100 ml methanol for 20 hours. 
Evaporation gives a resin which turns out to be unstable for long period storage. Nevertheless, 
spectroscopic data clearly shows that this resin consist of 8-(1-cyano-1 -hydroxymethyl)-3,5,7,3',4'-penta-0- 
methyl-(4-)-cyanidan-3-ol. 

Example 30 

To a stirred solution of 20 g of S-formyl-S^J^'^'-penta-O-methyl-l+J-cyanidan-S-ol in 100 ml of 
dichloromethane is added 100 mg of zinc iodide. After warming at 55°, one adds 8,7 ml of 
trimethylsilylcyanide and stirring is maintained one hour. Solvent Is then evaporated and the residue 
dissolved in 100 ml of absolute tetrahydrofurane. This solution is slowly added to a 10°C suspension of 3 g 
lithium aluminium hydride in 50 ml of absolute tetrahydrofurane. After one hour one adds carefully 80 ml 
of a saturated sodium sulphate solution, and the precipitate is filtrated. After warming the liquid phase is 
evaporated and the residue is solubilised in 260 ml of methylene chloride. This solution Is extracted with 
100 ml of a solution 0,5N hydrochloric acid. The water phase is alkallnised with a sodium hydroxide 
solution and extracted 5 times with dichloromethane. The organic phase is washed with water, dried over 
magnesium sulphate and evaporated. The residue is recrystallised in a mixture of ethyl acetate and 
diisopropylether to give of 8-(2-amino-1-hydroxyethyl)-3,5,7,3',4'-penta-0-methyl-(+H^anidan-3-ol; m.p.: 

112— 116°C. 

Example 31 

A solution 3 g 8-(2-amino-1 -hydroxy ethyl)-3,5,7,3',4'-penta-0-methyl-(+)-cyanidan-3-ol and 0,7 g 
oxalic acid in 250 ml methanol is refluxed for 30 min. After evaporation of the solvent, the residue is 
suspended in 200 ml refluxlng ethyl acetate. After cooling the solid phase is filtered. Recrystallisation in 
methanol gives hemioxalate of 8-(2-amino-1 -hydroxy ethyD-S^J^'^-penta-O-methyM+J-cyanidan-S-ol 
as white crystals; m.p.: 184— 186°C. 

Example 32 

As example 31, but using 0,45 ml glacial acetic acid. One obtains the acetate of 8-(2-amino-1 -hydroxy 
ethyl)-3,5,7,3',4'-penta-0-methyl-(+)-cyanidan-3-ol as a white powder; m.p.: 162— 165°C. 

Example 33 

As example 31 , but starting from 0.89 g of fumaric acid. One obtains the hemifumarate of 8-(2-amino-1- 
hydroxy ethyD-^SJ^'^'-penta-O-methyl-t+J-cyanidan-S-ol as white crystals; m.p.: 185— 187°C. 

Example 34 

As example 30, but starting from 39,6 g of S-formyl-^SJ^^'-penta-O-benzyM+j-cyanidan-S-ol. One 
obtains 8-(2-amino-1-hydroxy-ethyl)-3,5,7,3',4'-penta-0-benzyl-(+(cyanidan-3-ol as a resin. 

Example 35 

As example 32, but starting from 5,72 g of 8-(2-amlno-1-hydroxy ethyl )-3,5,7^',4'-penta-0-benzyl-(+)- 
cyanidan-3-ol. One obtains the corresponding acetate as a white powder; m.p.: 151— 153°C. 

Example 36 

As example 31, but starting from 5,72 g of 8-(2-amino-1-hydroxy ethyl)-3,6,7,3',4'-penta-0-benzyl-(+)- 
cyanldan-3-ol. One obtains the corresponding hemioxalate as a white powder; m.p.: 152— 155°C. 

Example 37 

As example 33, but starting from 5,72 g of 8-(2-amino-1 -hydroxy ethyl)-3,5,7,3',4'-penta-0-benzyl-{+)- 
cyanidan-3-ol. One obtains the corresponding hemifumarate as a white powder; m.p.: 161— 164°C. 

Example 38 

280 ml dimethyl sulphoxide is added to 11 g sodium hydroxide (previously cleared of its oil by 
successive washing with petroleum ether). After heating to 78°C for 1 hour, one obtains a 1,63 N solution of 
dimethylsulphoxide anion. 70 ml of this solution is added to a cooled solution of 92,3 g 8-formyl-3,5,7,3',4'- 
penta-0-benzyl-(+)-cyanidan-3-ol in 550 ml dimethylsulphoxide. After 30 minutes, this is hydrolysed with 

25 
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To a solution of 8,2 g N-N'-methylene-bls-piperidlne in 20 ml dry ethyl alcohol one adds under nitrogen i 
a solution of 8,9 g 3',4'-0,0-diphenylmethylenB-(+)-cyanldan-3-ol in 200 ml ethyl alcohol. This is stirred atv 
room temperature for 16 hours and the precipitate formed filtered off and washed in a little ethyl alcohol 
and dried under vacuum. One obtains 6,8-di-(1-piperidyl methyl)-3',4'-0,0-diphenylmethylene-(+)- 
25 cyanidan-3-ol; m.p.=169— 170°C. 

Example 41 

30,8 g S-formyl-S^J^'^'-penta-O-benzYH+l-cyanidan-S-ol and 0,34 g piperidine are added to a 
solution of 5,0 g malonic acid in 40 ml dry pyridine. This is heated to 100°C, stirring for 2 hours and 30 
30 minutes. After cooling, the solution is poured into a 80 ml mixture of ice and water. After decanting, the oily 
liquid formed Is placed In 200 ml ether and washed in 200 ml hydrochloric acid, then 200 ml water. After 
drying over magnesium sulphate and evaporation of the solvent, one obtains 8-(2-carboxy ethenyi- 
3,5,7,3',4'-penta-0-benzyM+)-cyanidan-3-ol; m.p.=64— 65°C. 

35 Example 42 

A solution of 5,0 g 8«fbrmyl-3,5,7,3%4'-penta-0-benzyM+)-cyanldan-3-ol and 1,7 g ethyl bromoacetate 
in a mixture of 10 ml dry tetrahydrofuran and 20 ml dry benzene is added over a period of 15 minutes to 
0,85 g activated zinc. The reaction Is initiated by the addition of an iodine crystal, then the mixture is reflux 
heated for 18 hours. 

40 After cooling to room temperature, 20 ml 5N sulphuric acid Is added and the solution stirred vigorously 
for 30 minutes. The two phases are separated and the organic phase washed in 20 ml water, then 20 ml of 
saturated sodium bicarbonate solution. After drying over magnesium sulphate and evaporation of the 
solvents, one obtains 8-{2-ethoxycarbonylethenyl)-3,5,7,3 , ,4'-penta-0-ben2yH+)-cyanidan-3-ol; 
m.p.=117— 118°C. 

45 Example 43 

A solution of 5,0 g &-formyl-3 # 5,7,3',4'-penta-0-benzyl-(+)-cyanldan-3-ol and 1,4 g 2,2-dimethyl-1,3- 
dioxane-4,6-dfone in 30 ml anhydrous pyridine is heated at 75°C for 16 hours. After cooling to room 
temperature, the solution is poured, stirring constantly, into 150 ml Ice and water mixture. The water is 
poured off and the resulting oily liquid dissolved in 20 ml acetone. This solution is poured into 150 ml ice 

so and water mixture and shaken vigorously. The solvent is poured off, then the operation repeated. After 
drying under vacuum over phosphorous pentoxide, one obtains 8-[(2,2-dimethyM ,3-dioxane-4,6-dione-5- 
ylidene)-methyll-3,5,7,3',4'-penta-0-benzyl-(+)-cyanldan.3-ol In the form of a yellow solid; m.p.=85— 86°C. 

Example 44 

65 A solution of 12 g 8-(1-hydroxy-2-methyl-sulphinyl ethyl)-3,5,7,3',4'-penta-0-(+)-CYanidan-3-ol and 1,2 
g anhydrous oxalic acid in 120 mi toluene is heated at 50°C for 16 hours in the presence of molecular sieves 
3A. After neutralising with a 7% aqueous solution of sodium bicarbonate, the solution is filtered, washed in 
water then dried over magnesium sulphate. The residue obtained after concentration is recrystallieed in 
isopropyl ether. In this way, one obtains 8-(2-methylsulphinyl ethenyl)-3,5,7,3',4'-penta-0-methyM+)- 

60 cyanidan-3-ol; m.p. 148— 151°C 

Example 45 

A solution of 93,1 g 8-formyl-3,5,7,3' r 4'-penta-0-methyl-(+)-cyanidan-3-oi in 550 ml dimethyl 
sulphoxide is cooled to 5°C and to this is added a 140 ml 1,63N dimethylsulphoxide anion solution prepared 

66 in example 38. After 30 minutes, this is hydrolysed with 500 ml ammonium chloride and 2,5 litres water is 
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500 ml of a saturated solution of ammonium chloride and 2,5 litres water is added. Extraction is carried out 
with methylene chloride. After washing with water, drying over magnesium sulphate and removal of the 
solvents, one observes that the residue consists of a mixture of 2 components, which are separated-by l 
chromatography on silicagel using a 40/60/1 mixture of n-hexane, ethyl acetate and methyl alcohol asK> 
s eluant. One isolates 20,7 g (21%) 8-(2-methylsulfinylethenyl)-3,5,7,3\4'-pen^ 

m.p.=140— 142°C; and 65,9 g (65%) 8-(1-hydroxy-2-methylsulfinylethenyl)-3,5,7,3^4^penta.O-benzyl-(+)-^ 
cyanidan-3-ol, [a]S°= -0,4° (0,5% solution in acetone). ^ 

Example 39 £ 
io To 1,4 g of dry copper-powder, under a cover of nitrogen, is added 1,69 g trifluoromethyl-mercuiY 1 ^ V^lfffi* 
dissolved in 10 ml of N-methyl-2-pyrrolidone. The mixture is heated to 140°C for 2 hours. Subsequent!^ 
2,16 g 8-iodo-3,5,7,3',4'-penta-0-benzyl-(-h)-cyanldan-3-ol in 5 mi N-methyl-2-pyrrolidone is added^The^f v ••j^jp" 
reaction mixture is then heated to 150°C for 3 hours. After cooling to room temperature, 100' ml /off* 
diethylether is added and the mixture is filtered. The solution is washed 4 times with water and dried over^ 
i S magnesium sulfate. Evaporation of the solvent affords a brown oil which is dissolved In chloroform and^ t . # 0 
treated with activated charcoal. The chloroform is then removed and the product is crystallised 1 1 
diethylether. After drying in vacuo S-trifluoromethyl-S^^^'^'-penta-O-benzyl-J+J-cyanidan-a-ol is^ ; - : C » 
obtained; m.p.: 73— 75°C. r ?|| 

Example 40 
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a rtrt«H After extraction with methylene chloride, washing of the organic phase in water, drying over . 
magnUm S^^^SSL. one obtains a residue 

hSSSZiL and Isopropyl alcohol. In this way a solid white Ml-hydroxy-2-methylsulph.nyl ethyl); 
3,5!7^ r ,4'.penta-0-methyl-(+)-cyanidan-3-ol is obtained; m.p.=140-141 C. 

Example 46 _ 
Ac in axamole 44 but startino with 12 g 8-{1-hydroxy-2-methylsulphinyl ethyl)-3,5,7,3',4'-penta.O- 
ben^HlTaniSenS'oUn £ S. one obtains 8-(2-methylsu.phiny. ^^^T^-- 
(+"cyanidan-3-ol after crystallisation in ethyl alcohol; same substance as that in example 38. 

Exsmpio 47 

65 a of the crude product obtained in example 45 is dissolved in 250 ml acetic anhydride and then 65 g ; 

mcryst^ way, one obtains, In the form of white <^ a '*,^ ; 

eSl)S,3\4^enta-0-methyH + )-cyanidan-3-ol that is 81,5% compared to 8-formyl-3,5 f 7.3 ,4 ; -penta-^ 

0-methyl-(+)-cyanidan-3-ol; m.p.=103— 106°C. „ t 

Example 48 A . . (i , '■ 

As in example 47, but starting with 8 g 8-(2-methylsulphinyl ethenyl|-3.5.7.3'.4'-penta-0-methyl-l+)- 
cyanidan-3-ol; same substance as that in example 47. 
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Example 49 

10 g 8-(2-methylaulphinyl ethenyl^-3,5J,3^4^penta-0•ben2Yl-{+l-cyanidan-3-ol. 10 g annydroua^ 
sodium acetate and 40 ml acetic anhydride are reflux mixed for 2 hours. After cooling, the mbrture isfiltered- 
over ? short dry silicagel column and the acetic anhydride distilled under v«^fhe^ue^« 
?e?rystaSlsed in7 mS of hexana and toluene. In this way one obtains S-G-acetoxymethylthio etheny|^ 
3,5,7,3' ,4'-penta-0-benzyl-(+)-cyenidan-3-ol; m.p. = 125— 126°C. , , 

Example 50 '■ •* *vrtMfc>&Wm 

As example 49, but starting with 53 g of the crude mixture obtained in example 38. '"^W^^f^ 
obta^s 8TacetoxVmethylthio ethenyl^,5,74'.4'-penta.O-ben2Yl-{+)-cyanidan^ol; same substance ^ 

that in example 49. 

Example 51 .''»• . ■ "> 

As example 49, but starting with 10 g ^-Mroxy-2^eWsulflnyletW 
(+)-cyanidan-3-ol. In this way, one obtains 8-(2-acetoxymethylthio ethenyl)-3,5,7,3',4'-penta-p-ben2yM+)T| 
cyanldan-3-ol; same substance as in example 49. 1 s :| 

40 Example 52 . 

20 0 q 8-{2-nltroethenyl)-3,5,7,3',4'-penta-0-ben2yM+)-cyanldan-3^)l is dissolvea\,,ln .250* mi : 
ethylacetate and 10 g 5% palladium on Activated charcoal ie added. The stirred mixture Is hydrogenated for 
18 hoTs. After this time, the catalyst is filtered off and the solvent evaporated in vacuo. The residue is 
ouriRed by column chromatography on silicagel. Elution with benzene/dlethylether (3:2) gives 8-(2- 

46 nitroethenyl)-3-0-benzyM+)-cyanican-3-ol as a white solid; m.p.: 47— 49 C. 1 

Example 53 • • 

59 g 8-formYl-3,5,7,3',4'-penta-0-ben2yK+)-cyanidan-3-ol Is dissolved in a mixture of 500 ml dry 
pyridine and 12,8 g piperidlne, 12,0 g nltromethane is slowly added with constant stirring and the mixture 
Sen i heated at 65 ? C for 3 hours. After cooling, the solvents are evaporated off under vacuum and the 
Sue p aced in 400 ml dichloromethane. The solution is washed with 200 ml 2N hydrochloric acid then 
twice with 200 ml water. The solution is dried over magnesium sulphate, evaporated under vacuum andthe 
Steire^Utod in a mixture of ethyl alcohol and ethyl acetate. After drying under vacuum, one 
obtains 8-(2-nitro ethenyl)-3,5.7,3',4*-penta-0-benryl-(+)-cyanidan-3-ol; m.p.: 153—154 c. 

Example 54 

As In example 22, but adding 10,7 g 4-bromofluorobenzene and uaingdiethyl ether for extracting i the 
aqueous .ayer. Hydrogenation le carried out in 400 ml of ethyl alcohol at 70*C during ' >™ 
at 25*C during 72 hours. After filtrating the catalyst and evaporating the solvent, the res due is purified by 
elution through a silicagel Merck 60 column with a mixture of ethyl acetate and 0 ^'oroform, then by 
crystallisation of the interesting fractions in a mixture of ethyl alcohol and water. 8-<4-fluorobenzyl)-(+)- 
cyanidan-3-ol is obtained; m.p. 200—201*0. 
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Example 72 

To a solution of 21,3 g 3,5,7,^4'-penta-0-benzyl-(+)-cyanldan.3-ol In 32 ml dlchloromethane and 4 ml 
ethyl alcohol are added 7,9 g Iodine and 6,24 g yellow mercuric oxide In small quantities alternatively and 
over a period of 30 minutes. The solution is then stirred at room temperature for 2 hours 30 minutes. This Is - 
then filtered and the precipitate washed with 80 ml dichlbromethane. The filtrate and the dlohloromethane 
extract are combined and then washed 3 times with an aqueous solutldn of sodium iodide. After drying 
over magnesium sulphate, the solvent is evaporated off and the residue recrystalllsed in a mixture of 
acetone and petroleum ether (p.e. 60— 80°C). In this way S-iodo-^B^^'^'-penta-O-benzyl^+J-cyanidan-S*- > 
ol are obtained; m.p. 115— 117°C. 



Example 73 

15,1 g thallium trifluoro acetate is added to a solution of 20,6 g, 3,5,7,3',4'-penta-0-benzyl-(+)- 
cyanidan-3-ol in SO ml acetonitrile. This Is stirred for 20 hours at room temperature, then 10,7 g potassium 
iodide dissolved In 100 ml water Is slowly added. After stirring for 2 hours, 12,5 g sodium metabisulphite In * 

is 50 ml water Is added and the mixture is stirred for 45 min. more. The solution is alkalinised by the addition' 
of an aqueous 4N sodium hydroxide, then the precipitate filtered off. After adding 300 ml ether to the 
flltrate, this is stirred for 2 hours, then the precipitate filtered off. The two phases of the filtrate are - 
separated and the aqueous phase is extracted twice with ether. The organic phases are combined and dried 
over magnesium sulphate before evaporating off the solvent The product Is purified by chromatography : l 

20 on a silica gel column (eluent = chloroform), then by recrystalllsation in a mixture of acetone and ; 
petroleum ether. A yield of e-lodo-^BJ^'^-penta-O-benzyH+J-cyanidan-S-ol is obtained; m.p.: & 
115— 117°C. f 



Example 74 

10 g 8-formyl-3,5,7^4'-penta«0-benzyM+)-cyanidan-3-ol Is dissolved In a mixture of 100 ml ethyl r 
acetate and 50 ml toluene, then hydrogenated at room temperature during one and half hour with 2 g ? 
palladium 5% on activated charcoal. The catalyst is filtered off, the solvent evaporated and the resldiie is 
crystallised In a mixture of methanol and water (25:75 v/v). a-formyl-(+)-cyanidan-3-ol Is obtained; m.p.: 
229-231°C. 

Example 75 ~ 
A solution of 4ft g a-formyl-S-O-methyl-SJ^'^'-tetra-O-benzyM+J-cyanidan-S-ol In 350 ml anhydrbus < 
ethyl acetate is hydrogenated over 2,0 g 5% palladium on active charcoal. Hydrogenation lasts 19 hours** 
After usual treatment (see example 1) one obtains 8-f6rmyl-3-0-methyl-(4-)-cyanldalh-3-bl; 
201— 202°C. 



n^p«: 



Example 76 .? , 

A solution of 40,0 g 8-formyl-3-0-n-butyl^,7^'/4 # -tetra-0-ben2yH+)^anidan-3-^l In 800 ml 

acetate is hydrogenated over 20 g 5% palladium on activated charcoal* Hydrogenattofi lasts for 6 hi _ 

40 After usual treatment (see example 1 ), one obtains 8-formyl-3-ObutyK+)-cyanldan-3-ol; m.p. : ?9-^0*C& 

Example 77 K 
A solution of 1,0 g 8-formyl-3^)almltoyW,7,3\^ 100 ttil, ethyl / 

acetate is hydrogenated over 0,5 g 10% palladium on activated charcoal. After absorptloh of 4^V^rdg*f|^A 

" ■ ■ ■ ' ' jvftx 



48 equivalents (7 hours) the catalyst is Altered and evaporated. The yellow oily liquid obtained is ^tvwpnibc^d^^ 
In water and freeze-dried. After vacuum drying over phosphorous pentoxide; one obtains '8*fbitnyl-3^*#;-i 
palmltoyl-(+)-cyanidan-3-ol In the form of a pale, yellow solid; m.p.: 57— 58°C. \ v f V M . J- 1 

Example 78 J - ^ ^ 

so 29,6 g 3,5,7,3',4'-penta-0-benzyM4- )-cyanidan-3-ol is dissolved tn 40 ml dry dimethytformamlde, After^* , 
cooling to 10— 12°C, 6,4 g phosphorous oxychloride is added slowly. The reactfontt exothermic arid ;1\ 
temperature is kept below 16°C by means of a freezing bath* After stirring for' on4 hour at room 
temperature, 100 ml water is added. The oily precipitate Is separated by decanting and placed In 200 mr t 
methylene chloride. The organic phase is neutralised with a saturated solution of sodium bicarbonate themr 
55 washed with water and dried over magnesium sulphate. After evaporation and drying under vacuum at> 
35°C a solid brown mass is obtained. This moss is cristallized from a mixture of toluene-n-hexane to give 8- 
formyl-3,5,7,3',4'«penta-0*benzyN+)-cyan!dan-3-ol; m.p.: 98— 99°C. 

■ Mi'* - ; 

Example 79 

so As in example 78, but starting with 28, 24 g 3-0*butyl-5,7^'^'-tetra-0-benzyM+)-Gyanldan-3-ol, one 
obtains 8-formyl-3-0-butyl-5,7,3',4'-tetra-0*benryl-(+)-cyanldan'3-ol in the form of e solid brown resin. 

Example 80 

As example 78, but starting with 27,1 g 5,7,3',4'-tetra-0-benryM+)-cyanldan-3-ol and 12,8 g 
55 phosphorous oxychloride. One obtains 8-formYl^-^formyi-5,7^ r ,4'-tetra-0-benryl-(+)-cyanidan-3-ol in 
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the form of white crystals after recrystallisation in a mixture of ethyl alcohol and etrjyia&tate^m^^ 

Example 81 - *&• *. ■ ;*.• 

As In example 78, but starting with 36,52 g 3-0-palmltoyl-6,7,3\4^tetra-0-beiizyH*)^^ 
one obtains 8-formvl-3-0-palmitoyl-5,7,3'.4'-tetra-0-ben2yN+)-cyanldan.3-ol In the form of al<fd\qw'tm0& 
brown solid; m.p.: 65,5-67'C. -v. •• , , *^ 

Example 82 v 
As In example 78, but starting with 30,8 g 3-0-phenylcarbamoyl^,7,3'4 r ^etra-(^ben2yl-(+)^yanidan-| 
3-ol, one obtains 8-fo^mYl-3-0-phenyl<»rbamoyl-5 r 7 l 3^4'-tetra<D-benzyM+)•cYanidan.3-ol in the fdrm of a ; 
white solid; m.p.: 15*-160°C. 

Example 83 J;^ ■ * -^^r^Mfe' 

A solution of 32 g S^J^'^'-penta-O-methyl-l+l-cyanldan-S-ol in 72 ml dimethylformamide is treaty & - k 
with 9,7 ml phosphorous oxychloride. The temperature is kept at 10— 15°C by means l <rf an; ic^ 
controled rate of addition. After 15 minutes the solution is stirred at room temperature-forlan hpur/T^em^r^ 1 
flask is cooled down again with an ice bath and 260 ml of an aqueous saturated aolutloryft aodl^ 
is slowly added. This produces a white precipitate in a few minutes. After one hour/ 200 ml methylehe| ^ * - 
chloride Is added. After separating the two phases, the aqueous phase is twice extracted with SO^rnl : ^ 
methylene chloride. The organic phases are recombined, washed twice with a saturated sodium chloride ;^ 
solution, neutralised with a 10% aqueous solution of sodium bicarbonate, then washed ^aing^^ 
saturated sodium chloride solution. After drying over magnesium sulphate, filtering and ^apor^oti^av 
solid, white residue is obtained. This Is recrystallised in a mixture of ethyl alcohol and cydohexane/I 
way, one obtains 8-formyl-3,5,7,3',4 # -penta-0-methyl-(+)-CYanidan-3-ol In the form of white crystals: 




tM., 



147,5-148°C. 



atiort,,a y ; 
iilnthls^^ > 
is: hi : p.:.$ '/ ? 



Example 84 V 
As in example 78, but starting with 26,6 g S-O-methyl-SJ^'^-tetra-O-benzyl-t+H^anidan-a-ol; one 
obtains S-formyl-S-O-methyl-BJ^'^-tetra-O-benryH+J-cyanfdan-S-ol in the form of a $)?wfsh mU/;.;^ 



Example 86 

3 ml dimethylformamide la treated, under nitrogen and after cooling with 2,6 ml thfonyl chloride«AfW 
30 minutes this Is placed under vacuum (40°, 18 mm Hg) to remove the sulphur dioxide formed. 10 ml ; 
dimethyl formamlde Is added to the white solid obtained and then a solution of S^^S'^enta-O-methy^ftv 
(+)-cyanidan-3-ol In 20 ml dimethylformamide. After 1 hour this is evaporated under loVi^yacUum (0.1 -mm 
Hg) and the remaining solid Is placed in 100 ml anhydrous tetrahyrfrofuran. This la flHer(W,and 
three times with 20 ml tetrahydrofuran. After drying over phosphorous perrtoxide, one ^ obtains Of^rt^^ v 
amorphous pink powder. This is 8-N,NKiimethyWmInomethyl-3,5,7^ 

ol; m.p.: - 190— 191°C. < V :'cS'^§£^ 



20,0 



Example 86 k ^ "J 

g of 8-[N-(IsopropylWminomethyll-3^7,^^ 



400 ml of ethyl acetate and a catalyst mixture of 10 g of 5% palladium on carbon and 4 g bf 6% platlrtum on ; r 
active charcoal Is added. The resulting mixture is stirred for 5 hours after which the catalyst Is flltero<Mnd ;% 
the filtrate evaporated in vacuo. The crude residue is purified by column chromatography ; 
benzene/diethylether (2:1) as eluantto give 8-N-isopropvl-aminomethyM+)^ 

Further gradient elutlon of the sllicagel column using benzene/diethylether (1:1) arid then benzene/ t t : 
diethylether (1 :2) gives 8-(N-l80propyl-lminomethyl)^-0-benzyM+)-cyanidan-3^)l; m.p«;i18--122 c, C 



Example 87 -Wgl ^ 4 ^'Pp£ 

A solution of 19,0 g 8-formyl-3,5 r 7,3',4'-penta-0-benzyM+)-cyanldan-3-ol In 76 mgtstoropylattln^ 
stirred for 17 hours. 600 ml water is added, the precipitate filtered off dried un^v^^^MS 
recrystallised In ethyl alcohol. After drying under vacuum, one obtains SMN-lsopWpy m rtqrtdtrv)^ 

■ ••• -• - • — i' y:$Sk*wi*:\ 'r'i^-vys^fPSI 



sb 3,5,7^',4'-penta-0-ben2yl-(+»-cyanid8n-3-ol; m.p.: 108—107 , e. 



Example 88 ^ ^ ip4 

7,7 g 8-formyl-3,5,7,3 # ,4 # -penta-0-benzyl-(+)-cyanidan-3-ol, 16 ml aniline and 10 mCfctoluenesu 
acid are dissolved In 80 ml of toluene. The solution Is reflux heated for a period of 17 
so time water is removed by azeotropic distillation using a Dean and Stark tube, After this 
cooled to room temperature and then washed with 2 times 40 ml 2N hydrochloric 
of a saturated sodium bicarbonate solution and 40 ml water. Drying with r 
evaporation give a solid residue which is crystallised twice from ethyl acetate. 6*(l 
3,5,73',4'-penta-0-benzyH+)-cyanidan-3-ol Is obtained ae a bright-yellow solid; m.p. 
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^ Example 89 

l£-> A solution of 7,7 g 8-fbrmyl-3 f 5 r 7 r 3'^'-penta-0-b8nryl-(+)*cyanldan-^-ol, 2,8 g 4-nitroaniline and 10 mg 

^""^ * p-toluenesulfonlc acid In 80 ml toluene Is heated at reflUx temperature for 16 hours. During this time, water 

is removed by azeotropic distillation using a Dean and Stark tube. The solution Is then cooled to rbdm 
8 temperature and washed with 2 x 40 ml of 2N°hydrochlorlo acid, 40 ml of water, 4(3 ml of a saturated 

sodium bicarbonate solution end 40 ml of water. Drying with magnesium sulfate and evaporation give 8- 

(N^-nitrophenyllmlnomethyO-a^^^'-penta-O-benzyl^+l-wanidan-^ol as an oil; [o2° -32* (C»1 in 

chloroform). 

io Example 90 

A solution of 400 g 8-hydroxyimlnomethyl-3,5r7,3',4'-penta'-0-ben2yl-(4-)-cYanIdari-3-ol and 3,2 g 
glacial acetic acid in a mixture of 3,6 litres athyl acetate and 400 ml ethyl alcohol is hydrogenatsd over 20 g 
of palladium 5% on activated charcoal. Hydrogenation lasts for 24 hours. After the usual treatment (see 
example 1), one obtains 8-hydroxylminomethyl-(+)-cyan1dan-3-ol; m.p.: 163— 164°C. 

Example 91 

A solution of 41,3 g S-fbrmyl-S^^^'^'-penta-O-benzyM+J-cyanidan-S-ol and 7,7 g hydroxylamine 
hydrochloride In 175 ml anhydrous pyridine Is heated at 80°C for 3 hours. After cooling; the pyridine ts 
evaporated, the residue dissolved in 300 ml dlchloromethane, washed with 150 mi 2N hydrochloric acid 
20 and 100 ml water. After drying over magnesium sulphate and evaporation of the solvent, the solid Is 
recrystaliised in a mixture of ethyl alcohol and ethyl acetate; after drying under vacuum, one obtains 36,7 g 
(87%) 8-hydroxy-iminomethyl^ f 5,7^\4 , -penta-0-beruyl-(+)-cyanidan-3-ol; m.p.: 133— 134*C. 

Example 92 

28 A mixture of 5,0 g 8-hydroxyiminomethyl-3,5 f 7,3^4'-penta^-benzy^(+)-cyantdan-3^l and 150 ml 
acetic anhydride is heated at 50°C for 10 minutes with stirring. The resulting solution is slowly poured 
whilst stirring Into 100 ml ice and water mixture. Stirring is continued for 30 minutes, the solid formed is 
filtered off and washed In water. After drying under vacuum, one obtains 8-acetoxylminomethyl-3,5,7,3' ,4'- 
penta*0-benzyl-(+)-cyanidan»3-ol; m.p.: 107— 108°C 

30 

Example 93 

A solution of 1,0 g O-carboxy-S^^^'^'-penta-O-benzyl-t+J-cyanidan-S-ol in 50 ml of ethyl acetate is 
flushed with nitrogen. 0,5 g of 5% palladium on active charcoal is added, the suspension Is stirred and 
hydrogen is bubbled through the mixture. The reaction is complete after 4 hours. The catalyst is filtered off 
3B and the solution evaporated In vacuo to give initially an oil. After 18 hours under high vacuum, the oil 
solidifies to give 8-carboxy-(+ )-cyanidan-3-ol as a white solid. The compound decomposes without melting 
at 200°C. 

Example 94 

40 A solution of 6 g 8-carboxy-3-O-methyl-5,7^',4'-tetra-0-benzyl-(+)-cyanidan-3-ol in 600 ml ethyl 
acetate Is hydrogenated at room temperature over 3 g palladium 10% on activated charcoal 
Hydrogenation lasts for 2 hours. After usual treatment (cf. example 1), amorphous, white, solid 8~carboxy~ 
3-0-methyH+)-cyanldan-3-ol Is isolated; [a|° =» -51,8° (C « 0,5 In ethanol)). 

45 Example 95 

A solution of 2,0 g 8^arboxy-3 f 5,7,3',4'-penta-0-benzyH-H)-cyanidan-3-ol in 200 ml of ethyl acetate is 
flushed with nitrogen. 0,5 to 5% palladium on activated charcoal Is added. The suspension is stirred and 
hydrogen is bubbled through the mixture for 1 i hour. The catalyst is filtered off and the solution evaporated 
in vacuo to give an oil. The crude product is purified by column chromatography on sillcagel using 

so benzene/dlethyl-ether (3:2) as eluant to give 8-carboxy-3-0-benzyl-(+)-cyanidan-3-ol as a white solid; m.p.: 
147— 149*C. 

Example 96 

37,2 g 8-bromo-3-0-methyl-5,7,3',4'-tetra-0-benzyl-(+)-cyanldan-3K)l is dissolved in 400 ml anhydrous 
56 tetrahydrofuran In a 1 litre reaction flask A. After cooling to -70°C, 34 ml of a 1/47 M solution of n-butyl 
lithium in n-hexane is added. A second reaction flask B is connected to A by means of a tube allowing flow 
control. Reaction flask B contains a saturated solution of carbon dioxide in 500 ml dry tetrahydrofuran 
obtained by bubbling at -70°C for 3 hours. The solution In flask A ts allowed to enter at a rate which enables 
temperature to be maintained at approximately -70°C. After 2 hours, the mixture Is allowed to heat up to 
so 0°C and Is then hydrolysed with 100 ml 0,5 N aqueous hydrochloric acid. The tetrahydrofuran is evaporated 
off and 350 ml dlchloromethane Is added. The solution obtained id washed with water, dried over 
magnesium sulphate then completely evaporated. The resulting residue ts crystallised in methyl alcohol 
i and recrystaliised In a mixture of methyl alcohol and chloroform* In this way 8^arboxy~3~0~methyl- 

v w 5,7,3',4'-penta-0-benzyl-(+)-cyanldan-3-ol In the form of white crystals is obtained; m.p.: 142°C. 
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evaporated off under vacuum, then extraction with 1,5 1 dichloromethane Is carried out. After drying over 
magnesium sulphate, the solvent Is evaporated off under vacuum. The residue is crystallised in a mixture 
of chloroform and methyl alcohol, then recrystalllsed in a mixture of carbon tetrachloride and methyl 
alcohol. After drying under vacuum, one obtains 8-carboxy-3,5,7^',4'-penta-0-benzyl-(4-)-cyanldan-3-ol; 
5 m.p.: * 132— 133°C. 

i 

Example 106 

100 mg thionyl chloride Is added while stirring at 0— 6°C, to a solution of 400 mg 8-carboxy-3,5,7,3',4'- 
penta-Q-benzyl-(+)-cyanidan-3-ol and 160 mg triethylamlne In 5 ml dichloromethane. After 10 minutes, 100 
to trig N,N-diethylethylenediamlne Is added, the mixture stirred for 1 hour, then reflux heated for 2 hours. 
After cooling, the solution is twice washed with 5 ml water, dried over magnesium sulphate and the solvent 
evaporated off under vacuum. After recrystalltsation In ethyl alcohol and drying under vacuum one obtains 
8-tN-(N\N'^iethylamino8thy!H»r^ m.p.: 149— 1 BOX. 

16 Example 107 

A solution of 17,0 g 8-cyano-3,5,7,3',4'-penta-0-ben2yl-(4-)-cyanfdan«3-ol in a mixture of 500 ml 
tetrahydrofuran and 500 ml methyl alcohol Is hydrogenated over 10 g palladium 10% on activated charcoal. 
This lasts 8 hours. After the usual treatment (see example 1) 8K5yamM+)-cyanidan-3-ol are obtained; 
decomposes at 250— 260°& 

20 

Example 108 

A mixture of 5,0 g 8-(0-ac6tyloxylmino)-3,5,7,3',4'-penta-0-ben2yl-{+)-cyantdan-3-ol and 50 ml acetic 
anhydride Is reflux heated with stirring for 15 hours. The resulting solution Is placed fn 100 ml of a mixture 
of tee and water and stirred for 30 minutes. A yellow solid forms. This is filtered off and washed In water. 
25 After drying under vacuum, one obtains 8-cyano-3,5,7,3'^'-penta-0-benEyM^)«cyanidan-3-ol in the form of 
a white solid; m.p.: 68— 69*C. 

Example 109 

A mixture of 45,1 g 3,5,7,3 # ,4'-bromO'penta-0-benryM+)-cyantdan-3-ol, 6,91 g copper 1 cyanide and 28 
30 ml dlmethyiformamide is reflux heated for 14 hours. It Is allowed to cool to 70°C and then 33 ml Water; and 
11 ml ethylene diamine are added. 40 ml dlmethyiformamide is added and the mixtur* stirred for 1 hout at 
40°C, allowed to cool to room temperature before adding to It 400 ml benzene and 15 ml water. The two 
phases are separated and the aqueous phase extracted 3 times with 50 mi benzene. The combined benzene 
phases are extracted with a solution of 12,5 g sodium cyanide In 260 ml water. The benzene is dried over 
36 magnesium sulphate and the solvent evaporated. After passing over a slltcagel chromatographic column 
(eluent =» chloroform) 8-cyano-3,6,7 J'^'-penta-O-benzyM+J-cyanldan-S-ol Is isolated; m.p.: 68— 69°C. 

Example 110 

20 g 8-forfnyloxy-3,5,7,3',4'-penta-0-methyH+)-cyanldan-3-ol Is reflux dissolved In 300 ml methyl 
40 alcohol. After adding 0,1 g potassium, this is allowed to cool to room temperature. The crystals formed are 
separated and rinsed with a little cold methyl alcohol. In this way, one obtains colourless crystals of 8- 
hydroxy-3,5J^ # # 4'-penta-0-methyl-(+)-cyanidan-3-ol; m.p.: 157— 158°C. 

Example 111 

46 As in example 3, but after 10 minutes e cold solution of the lithium salt of tertiobutyl hydroperoxide is 
slowly added as follows: In a 250 ml flask, 6,8 g tertiobutyl hydroperoxide Is dissolved In 100 ml anhydrous 
tetrahydrofuran. After cooling to -70°C, 51 ml of a 1 ,47 M solution of n-buty I lithium in rvhsxane are slowly 
added. Hydrolysis is carried out with 50 ml saturated ammonium chloride solution. The residue is 
crystallised In a mixture of ethyl alcohol and toluene to yield 8-hydroxy.3A7,3'^penta-0-benzyl.(+l- 

50 cyanldan-3-ol; m.p.: 94— 95°C. 

Example 112 

20 g S-formyioxy-S^J^'^'-penta-O-benzyK+J-cyanidan-S-ol Is reflux dissolved in 300 ml methyl 
alcohol. After the addition of 0,1 g potassium, this is allowed to cool to room temperature and completely 
sb evaporated after neutralisation of the mixture with several drops of formic acid. The residue is 
recrystalllsed in a mixture of ethyl alcohol and toluene to yield 8-hydroxy-3,5,7,3',4'-penta-0-benzyM-f)- 
cyanidan-3-ol; same substance as that In example 111, 

Example 113 

60 A solution of 30 g 8-methoxy-3,5,7^'^4'-penta.O-benzyM+)H^anidan-3-ol In 500 ml ethyl acetate is 
hydrogenated over 10 g palladium 10% on activated charcoal. This process lasts 4 hours. After usual 
treatment (cf. example 1), 8~methoxy-( + )-cy anf dan-3-ol in the form of a white solid Is isolated; m.p.: 217°C; 
[ag° « -18,57° (C - 0,5 In acetone). 
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Example 114 

A solution of 26,4 g 8-hydroxy-3,6J,3',4'-penta-0-methyl-(+)-cyanldan-3-ol In 280 ml tetrahydrofuran 
is reflux heated under nitrogen over 7 g potassium hydride. After 1 hour, the suspension is allowed to cool 
and then 10 ml methyl iodide is added. After 30 minutes this is hydrolysed with a saturated solution of 
5 ammonium chloride. The resulting solution is extracted with methylene chloride and the organic phase 
washed with water and then dried. After evaporation the residue is recrystalllsed In methyl alcohol. In this 
way, one obtains 8-methoxy-3,5,7,3',4'-penta-0-methyM+)-cyanidan-3-ol; m.p.: 11&-117°C. 

Example 115 

w As in example 1 14, but starting with 28,4 g S-formyloxy-S^J^'^'-penta-O-methyl-t+hcyanidan-S-ol. 
One obtains In the same way S-methoxy-S^J^'^'-penta-O-methyl-l+l-cyanidan-S-ol; same substance as 
that in example 114. 

Example 116 

is A solution of 52,6 g 8-hydroxy-3,5,7,3',4 f -penta-0-ben2yl-(+)-cyanidan-3-ol in 400 ml tetrahydrofuran is 
reflux heated under nitrogen over 7,2 g potassium hydride. After one hour the suspension is allowed to 
cool down and then a solution of 10 nil methyl iodide in 180 ml tetrahydrofuran is added. After 30 minutes, 
this is hydrolysed with saturated ammonium chloride solution and the solvent evaporated. The residue is 
cleared over a short silicagel column using methylene chloride. After evaporation the brownproduct 

20 obtained Is recrystalllsed in a mixture of isopropyl ether and ethyl acetate. One obtains 8-methoxy- 
3,6,7,3\4'-penta-0-benzyM+)^yanidan-3-ol; m.p.: 92— 94°C. 

Example 117 

As in example 116, but starting with 54,5 g 8-formyloxy-3,5,7,3',4'-penta-0-benzyl-{+)-cyanidan-3-ol v 
One obtains 8-methoxy-3,5,7,3',4'-penta-0-benzyl-(+)-cyanidan-3-ol; same substance as that in example 
116. 

Example 118 

30 g 8-tertiobutoxy-3 f 5,7,3',4'-penta-0-benzyl-(+)-cyanidan-3-ol in 750 ml ethyl acetate are 
hydrogenated over 9 g palladium 10% on activated charcoal. This lasts 3 hours. After usual treatment . (cf. 
30 example 1), one obtains 8-tertiobutoxy-(+)-cyanIdan-3-ol in the form of a white solid; m.p.: 13fr~140 C; 
[ag° = -10,0° (C » 0,5, ethanol 95 %). 

Example 119 

A solution of 93,4 g 8.bromo-3,5,7,3',4'-penta-0-benzyl-(+)-cyanldan-3-ol in 500 ml tetrahydrofuran at 
-70°C is treated with 81,7 ml of a 1,47M n-butyl lithium solution in n-hexane. 5 minutes later, 24,3 g 
magnesium bromide is added and the temperature allowed to rise to approximately 0°C. When the solution 
is complete the temperature is reduced to -60X and a solution of 25 ml tertiobutyl perbenzoate In 75 ml 
tetrahydrofuran is slowly added. The temperature is allowed to rise towards 0°C and hydrolysis is earned 
out with 100 ml water. The solvent is evaporated off under vacuum (20°, 14 mm Hg) and the residue 
extracted with 500 ml methylene chloride. The organic phase Is washed with a saturated solution of 
ammonium chloride then with water and finally dried. After evaporation, the residue obtained Is 
recrystalllsed twice in a mixture of hexane and acetone. In this way, one obtains 8-tertlobutoxy-3,5,7,3 ,4 - 
penta-0-benzyl-(+)-cyanidan-3-ol in the form of a white solid; m.p.: 117—1 18°C; [a? - -40,0 (C = 0,5 in 
acetone). 

Example 120 

A solution of 18 g of 8-(23-epoxypropyloxy)-3,5,7,3',4'-penta-0-methyH+)-cyanidan-3-ol and 450 ml 
of a 0 1 N potassium hydroxide aqueous solution in 800 ml of dimethylsulfoxide is stirred at 100° overnight. 
The reaction mixture is concentrated to 400 ml and one adds 1,2 liter of water. Extraction with 
dichiorornethane and washing of the organic phase with water and drying over magnesium sulfate and 
evaporating the solvent give a crude yellow residue. This residue Is purified by silica column 
chromatography using a mixture of methylene chloride and methanol for elution. The best fractions are 
recrystalllsed In isopropanol and give pure 8-<l3-dihydroxy-propyloxy)^3,5,7,3',4'-penta-0-methyl-{+)- 
cyanidan-3-ol; m.p.: 119—120°. 

Example 121 

A solution of 10 g of 8.(2 p 3-epoxypropyloxy)-3,5,7^',4'-penta-0-benzyl-(+)"Cyanidan^3.ol and 140 ml of 
a 0,1 N potassium hydroxide aqueous solution in 400 ml dimethylsulfoxide is stirred at 100° for 2 hours and 
then at room temperature for 48 h. Extraction with methylene chloride gives a solid residue which 
recrystallised in a mixture of ethanol and ethyl acetate. One obtains 8-(2,3-dihydroxypropyloxy)-3,5,7,3',4 - 
penta-0-benzyl-(+)-cyanidan-3-ol; m.p.: 127—129°. 
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Example 122 

A mixture of 40,5 g of S-formyloxy-S^J^'^'-penta-O-methylM+l-cyanidan-S-ol, 6,8 g of 
6S tetrabutylammonlum blsulphate and 0,4 liter of eplchlorohydrin are efficiently stirred at room temperature 
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for 90 minutes with 1 liter of a 50% aqueous sodium hydroxide solution. After addition of 0,6 liter of 
dichloromethane, the organic layer is separated, washed three times with 0,5 liter of water, dried over 
magnesium sulphate and evaporated. The oily residue is dissolved in 0,5 liter of ligroin at 75°. On cooling a 
solid forms which is separated and recrystallised twice in ethanol. One obtains 8-{2,3-epoxypropyloxy)- 
s 3,5,7^4'-penta-0-methyl-(+)-cyanidan-3-bl as a white powder; m.p.: 104^105°C. 

Example 123 

A mixture of 108 g 8-formyloxy-3,5,7,3',4'-penta-0-ben2yl-(+)-cyanidan-3-ol, 8,8 g 
tetrabutylammonium blsulphate and 1 liter of epichlorhydrin is efficiently stirred at room temperature for 
to 90 min. with 1 liter of a 50% aqueous sodium hydroxide solution. After addition of 1,5 liter 
dichloromethane, the organic layer is separated, washed three times with 0,5 liter water, dried over 
magnesium sulphate and evaporated. The oily residue is dissolved in 0,5 liter ligroin at 75°. On cooling a 
solid forms which is separated and recrystallised in ethanol under nitrogen to give 8-(2,3-epoxypropyloxy)- 
3,5,7,3',4'-penta-0-benzyl-(+)-cyanidan-3-ol as a white powder; m.p.: 99— 101°C. 

is 

Example 124 

A solution of 25 g 8-{2,3-epoxypropyloxy)-3,5,7,3 / ,4'-penta-0-methyl-(+)-cyanidan-3-ol in 500 ml 
isopropylamine is stirred and refluxed for 5 days. Isopropyiamine is then distilled off and the oily residue 
dried under vacuum. After recrystallisatlon in a mixture of n-hexane and acetone, one obtains 8-(3-N- 
20 isopropylamino^-hydroxypropyloxyJ-S^J^'^'-penta-O-methyl-l+J-cyanidan-S-ol as white crystals; m.p.: 
105— 107°C. 

Example 125 

A suspension of 1,23 g of 8-(3-N-tsopropylamlno«-2-hydroxy-propyloxy)-3,5 f 7,3',4'-penta-0-methyl-(+)- 
25 cyanidan-3-ol and 0,58 g fu marie acid in 15 ml methanol is warmed at 55°C overnight. On cooling crystals 
form. Recrystallisatlon in absolute ethanol give the hemifurmarate of 8-(3-N-isopropylamino-2-hydroxy- 
propyloxy)-3,5,7,3',4'-penta-0-methyl-(+)-cyanldan-3-ol as white crystals; m.p.: 110— 112°C. 

Example 126 

30 A solution of 40,65 g 8-(2,3-epoxypropyloxy)-3,5,7,3' / 4 / .penta-0-benzyl-{+)-cyanidan-3-ol in 400 ml 
isopropylamine is refluxed under nitrogen for 45 hours. Isopropylamine is then distilled off and the oil 
residue dried. After recrystallisation in isopropanol, one obtains 8-(3-N-isopropylamino-2- 
hydroxypropyloxyJ^SJ^'^'-penta-O-benavl-t+Kcyanidan-S-ol as a white solid; m.p.: 114— 118°C. 

66 Example 127 

A solution of 19,4 g 8-formyl-3,5 r 7,3',4'-penta-0-methyl-(+)-cyanidan-3-ol in 100 ml 1,2-dichloroethane 
is cooled in an ice bath. 2,5 g sodium acetate is added. A solution of 14,4 g 90% metachloroperbenzoic acid 
in 180 ml 1,2-dichloroethane is then slowly added keeping the temperature below 20°C. After heating for 1 
hour at 60°C, then cooling, this is neutralised with a 5% sodium bicarbonate solution then washed in 

40 saturated sodium chloride solution. After drying over magnesium sulphate, the solvent is evaporated and 
the residue recrystallised In Isopropyl alcohol. One obtains white needles of 8-formyloxy-3.5,7,3',4'-penta- 
0-methyl-(+)-cyanidan-3-ol; m.p.: 145— 147°C. 

Example 128 

46 A solution of 77 g S-fprmyl^S^'^'-penta-O-benzyi-t+J-cyanidan-S-ol in 386 ml 1,2-dichloroethane is 
cooled in an ice bath. 9 g anhydrous sodium acetate is added. A solution of 28,8 g 90% 
metachloroperbenzoic acid in 340 ml 1,2-dichloroethane is added slowly keeping the temperature below 
20°C. After heating for 30 minutes at 50°C, then cooling again, this is neutralised with a 5% sodium 
bicarbonate solution then washed with a 5% sodium bicarbonate solution then washed with a saturated 

so salt solution. After drying over magnesium sulphate, the solution is filtered over florisil. After evaporation, 
one obtains S-formyloxy^^S'^-penta-O-benzyl-f+J-cyanidan-S-ol; m.p.: 147°C. 

Example 129 

A solution of 3,65 g 8-methoxy-3,5,7,3',4'-penta-0-methyl-(-f)-cyanidan-3-ol and 7,2 ml 
55 dimethylformamide in 30 ml chloroform, under nitrogen, .is cooled at 0°. One adds slowly 8,5 ml 
phosphoroxychlorlde and reflux heats this stirred mixture overnight. After cooling to 0°C one adds carefully 
40 ml of a 20% sodium acetate solution. Extraction with methylene chloride, washing of the organic phase 
with a 5% sodium bicarbonate solution and water, drying over magnesium sulphate and evaporation give 
a crude solid which is recrystallised in diisopropylether to give white crystals of pure 6-formyl-8-methoxy- 
60 ^SJ^'^'-penta-O-methyH+J-cyanldan-S-ol; m.p.: 113—114°. 

Example 130 

A mixture of 45,7 g 8-boromo-3,5,7,3',4'-penta-0-benzy|.(+)-cyanidan-3-ol, 45,0 g bis- 
trifluoromethylthio-mercury, 25,5 g powdered copper and 150 ml dry hexamethylphosphoramide is heated 
e S under a nitrogen cover at 170°C for 9.5 hours. After cooling, the reaction mixture is poured Into a stirred 
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mixture of 250 ml toluene and 500 ml Water. Filtration and washing of the solid material with toluene yield a 
clear liquid. The aqueous layer is separated and discarded. The toluene layer is washed three times with 
500 ml water. After drying with sodium sulfate and evaporation, the crude product is purified by column 
chromatography on silicagel using toluene as eluant. After crystallisation from cyclohexane and drying 
5 under high vacuum B-trifluoromethylthio-^SJ.a'^'.penta-O-benzyl-t+J-cyanidan-a-ol is obtained as a 
white solid; m.p.: 115-116°C, 

Example 131 

A solution of 68 g 8-trifluoroacetyl-3,5,7,3 r ,4'-penta-0-benzyl-(+)-cyanidan-3-ol in 400 ml ethyl acetate 
io is hydrogenated, at 60° and atmospheric pressure, over 20 g palladium 10% on activated charcoal. This 
process lasts 2 hours. After usual treatment (cf. example 1 ), solid yellow 8-trifluoroacetyM+)-cyanidan-3-ol 
is isolated; m.p.: 220°C (decomp.). 
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Example 132 

A suspension of 18 g palladium chloride in 2,5 litre methyl alcohol is hydrogenated. When the process 
Is finished, the solution is decanted and rinsed several times in ethyl acetate. A solution of 15 g 8- 
trifluoroacetyl-3,5,7,3',4'-penta.0.benzyl-(+)-cyanidan.3.ol in 400 ml ethyl acetate is hydrogenated over 
this catalyst. This lasts for 6 hours. After usual treatment (cf. example 1), solid yellow 8-trifluoroacetyl-3-0- 
benzyM+)-cyanidan«3-ol is isolated; [ag° = -50° (C - 1 in 95% ethanol). 

Example 133 

As in example 3, but after 10 minutes, a solution of 7,15 ml ethyl trifluoroacetate in 15 ml 
tetrahydrofuran is added drop by drop. One hour later, the temperature is allowed to rise to 0°C then 
hydrolysis carried out with 50 ml ammonium chloride solution. The tetrahydrofuran is evaporated off, then 
500 ml dichloromethane is added. The solution obtained is washed with water, dried over magnesium 
sulphate then completely evaporated. It was not possible to recrystallise the residue but the latter may be 
purified by chromatography on a silicagel column using a 1;1 mixture of cyclohexane and Isopropyl ether. 
In this way, one obtains 8.trifluoroacetyU3,5,7,3',4'-penta-0-benzyl-(+)-cyanidan-3-ol as a slightly brown 
resin. 

30 Example 134 

As in example 97, but reactor B contains 9,7 g tertiobutyl perbenzoate in 80 ml tetrahydrofuran. As it is 
not possible to crystallise the residue, this is separated by dry column chromatography of silicagel using a 
mixture of cyclohexane and diisopropyl ether as eluent. The first fraction obtained is 13 g (32%) of solid 
white 8-tertiobutoxy-3,5,7,3',4'-penta-0-ben2yl-(+)-cyanidan-3-ol, which corresponds to the substance in 

3S example 119. Then by increasing the proportion of diisopropyl ether in the eluant one obtains 8-benzoyl- 
3 f 5,7,3',4'-penta-0-ben2yl-(+)-cyanidan-3-ol in the form of a solid yellowish foam; m.p.: 5&-60°C. 

Example 135 

To a solution of 4,48 g aniline in 44 ml 3N hydrochloric acid cooled to 0— 5°C, one adds slowly, in such a 
40 way that the temperature does not rise above 5°C, a solution of 9,6 g sodium nitrite in 32 ml water. This is 
stirred at 5°C for 10 more minutes and then a solution of 4,8 g urea in 20 ml water is added. This solution 13 
then added to a solution of 83 g 3',4'-0,0-diphenylmethylene (+)-cyanidan-3-ol In 520 ml 0,5N sodium 
hydroxide solution stirring rapidly at 3°C. The mixture is stirred for 2 hours at 3— 5°C, acidified with 80 ml 
2N hydrochloric acid, the red precipitate which forms filtered off and washed in water. The product is 
vacuum dried and recrystallised In a mixture of ethyl alcohol and acetone and then in a mixture of methyl 
alcohol and chloroform. After vacuum drying, one obtains 6,8-diphenyla2o-3',4'-0,0-diphenylmethylene- 
(+)-cyanidan-3-ol; m.p.: 161— 162°C. 

Example 136 

50 A suspension of 39 g 8-formyU3,5,7,3',4'-penta-0-methyl-(+)-cyanidan-3-ol, 17 g L-cystein methyl ester 
hydrochloride, 17 g sodium bicarbonate, 12 g magnesium sulphate in 500 ml methanol is stirred at room 
temperature under nitrogen for 2.5 hours. Filtration and vacuum concentration gives a residue which is 
dissolved in dichloromethane and chromatographed over silicagel, using a mixture of acetone and 
dichloromethane for elution. The best fractions give pure 8-3,5,7,3',4'-penta-0-methyl-4-methoxycarbonyl- 

SB thiazolidin-2-ylM+)-cyanidan-3-ol as a resin. 

Example 137 

3,5 g S-formyl-S-O-formyl-S^^'^'-tetra-O-benzyl-l+J-cyanidan-S-ol dissolved in 50 ml tetrahydrofuran 
is hydrogenated during 45 minutes over 0,8 g palladium 5% on activated charcoal. After filtration of the 
catalyst and evaporation of the solvent the residue is eluted on a dry silicagel column with a mixture of 
chloroform and ethyl acetate; 8-formyl-3-0-formyl-(-f-)-cyanidan-3-ol is obtained; m.p.: 124^1 25°C. 

Example 138 

As in example 22, but adding 9,42 g bromobenzene and a solution of 27,65 g 8-formyl-3-0-methyi- 
66 5,7,3',4'-tetra-0-benzyl-(+)-cyanidan-3-ol In 100 ml dry tetrahydrofuran. After hydrogenation in 300 ml 
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ethyl acetate over 10% palladium on activated charcoal, filtration of the catalyst and evaporation of the 
solvent the residual compound is purified by elution through a dry slllcagel Woelm Alii column with a 
mixture of chloroform and ethyl acetate. One obtains 8-benzyl-3-0-methyl-(+)-cyanidan-3-ol. m.p.: 105°C. 

5 Example 139 

30,0 g 8-formyl-(+)-cyanidan-3-ol is dissolved in 100 ml 1,2-dimethoxyethane. 15 ml pyridine is added 
followed by 22,7 g cupric acetate monohydrate in 50 ml 1,2-dimethoxyethane and the resulting mixture is 
stirred for 15 minutes. 30,0 g dichlorodiphenylmethane is added over 45 minutes at such a rate that the 
temperature does not rise over 35°C. The resultant mixture is then stirred for 4 hours at 20— 25°C after 

to which time the copper salts are removed by filtration. Evaporation of the filtrates affords a dark brown 
residue which is slurried with 250 mi ethyl acetate, then filtered. The filtrates are evaporated and the 
residue is treated with 500 ml dichloromethane, then filtered. The resulting solution is washed with a. 
solution of ethylenediamine-tetraacetic acid in water followed by a solution of borax in water. A precipitate 
Is formed which is separated as well as the aqueous solution; the organic layer is washed with water and 

;5 dried over magnesium sulphate. The solvent is evaporated and the residue is dissolved in dlisopropyl 
ether, from which solution some tetraphenylethylene crystallises and is discarded. The solvent. is again 
evaporated and the resulting compound is crystallised several times in a mixture of methanol and water. 
3^4^0,0-diphenylmethylene^formyl-(+)-cyanidan-3-ol is obtained, m.p.: 197— 198,5°C. The borax 
solution in water, which contains a precipitate, is neutralised with hydrochloric acid, then extracted with 

20 ethyl acetate. The organic phase is evaporated and the resulting residue is eluted on a dry silicagel Woelm 
AMI column with a mixture of toluene and diisopropylic ether to remove the 3',4'-0,0-diphenylmethylene- 
8-formyM+)-cyanidan-3-ol still contained in the residue. The other fraction is crystallised in a mixture of 
ethanol and water. One obtains 3,6'-0,C-diphenylmethylene-8-formyl-(+)-cyanidan-3-oi. m.p.: 3QO-^302°C. 

25 Example 140 

As in example 139 using 32,7 g 8-formyl-3-0-formyM+)-cyanidan^3-ol. The dichloromethane solution 
extracted with aqueous borax is washed with water and dried over magnesium sulphate. The solvent is 
evaporated and the residue is eluted on a dry silicagel Woelm AIM column with a mixture of 
dichloromethane and ethyl acetate. One obtains 3',4'-0,0-diphenylmethylene-8-formyl-3-0-formyl-(+)- 

30 cyanidan-3-ol. m.p.: 117 — 118°C. 

Claims for the Contracting States: BE CH DE FR IT LI LU ML SE 

1. Pharmaceutical preparations which contain a compound of the formula I 

35 



40 




wherein R' and R" are independently hydrogen, a d—C 7 -alkyl radical which is unsubstituted or substituted 
by nitro, hydroxy, cyano, by hydroxy and cyano, by hydroxy and amino, by C w -alkylthio, d-7-alkanoyl, 
carboxy, d-~ C 7 -alkoxycarbonyl, hydroxylmino, d— C 7 -alkanoyloxyimlno, d— C 7 -alkyllmlno, phenyllmino, 
nitrophenylimino, di-C,— C r alkylImmonio, amino, di-(C t — C^-alkylamino, C 3 — C a -alkyleneimino, a 2,2-di- 

$o (dC— C-)-a(kyl-4,6-dioxo-1,3-dioxan-5-ylidene group, C,— C 7 -alkoxy, C,— Cr-alkanoyloxy, C 3 — C r 
alkenoyloxy, C,— C 7 -alkylsulfinyl or halogen; a C a C— C r alkenyl radical which is unsubstituted or 
substituted by carboxy, C,— Cralkoxycarbonyl, nitro, d— C r alkyteulfinyl, d— C r alkylsulfonyl, phenylthio, 
naphthylthio, d— Cy-alkylthio or acetoxymethylthio; a Ca— C r alkynyl radical; a C3— C 8 -cycloalkyl, a C5— C r 
cycloalkenyl, a C 3 — Ca-cycloalkyl-C!— C^-alkyl, a Cg— C 6 -cycloalkenyl-d— C 7 -alkyl» a Cs— C 8 -cycloalkyl- 

85 Cf— C 7 -alkenyl or a Ce^ fl ^cioalkenyl-C2--TC 7 -alkenyl-radical each of which is unsubstituted or substituted 
by carboxy, C,— C 7 -alkoxycarbonyl, hydroxy, halogen, C t — C r alkyl, d— C r alkoxy, nitro, amino, d— C r 
alkylamino, di-(d — C 7 )-alkylamino or methyienedioxy; a phenyl, a naphthyl, a phenyi-d — C 7 -alkyl or a 
naphthyl-d— C 7 -alkyl radical each of which is unsubstituted or mono-, di- or polysubstituted by carboxy, 
d~ C 7 -alkoxycarbonyl, hydroxy, halogen, C,— C 7 -alkyl, d— Cralkoxy, nitro, amino, d— Cralkylamino, dl- 

60 (d— C 7 )-alkylamino and/or methyienedioxy; halogen, forrnyl, carboxy, C, — C 7 -alkoxycarbonyl; carbamoyl 
which is free or substituted by d— Cralkyl, dMd— C 7 )-alkylamino-C,— C 7 -alkyl or phenyl which is un- 
substituted or for its part substituted by halogen, d— C r alky| or d— C r alkoxy; cyano, hydroxy, d— Cr 
alkoxy; d— d-alkoxy substituted by halogen, hydroxy, mono- or di-(C t — d)-aikylamino or epoxy; C z — C r 
alkenyloxy, C,— C 7 -alkylthio, phenylthio, phenyl-d— C r alkylthio, C,— C r alkoxycarbonyloxy, d— Cr 

65 alkanoyloxy, benzoyloxy, (V-C 7 -alkanoyl, Qr— dalkenoyl, unsubstituted or hydroxy-substituted d— C r 
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16. Pharmaceutical preparation according to claim 1 which contains 8-(4-methylbenzyl)-(+)-cyanidan- 
3-ol or a therapeutically applicable salt thereof. 

17. Pharmaceutical preparation according to claim 1 which contains 8-(2-methylbenzyl)-(+)-cyanidan- 
3-ol or a therapeutically applicable salt thereof. 

18. Pharmaceutical preparation according to claim 1 which contains 6,8-di-(2-bromobenzyl )-(+)- 
cyanidan-3-ol or a therapeutically applicable salt thereof. 

19. Pharmaceutical preparation according to claim 1 which contains 8-carboxy-3,5,7,3',4'-penta-0- 
benzyM+)-cyanidan-3-ol or a therapeutically applicable salt thereof. 

20. (+)-Cyanidan-3-olderivatives of formula I of claim 1 for the use in a method for the therapy of the 
human or animal body. 

21. (+)-Cyanidan-3-ol derivatives of formula I of claim 1 for use in the treatment of liver diseases. 

22. (+)-Cyanidan-3-ol derivatives of formula I of claim 1 for use in the treatment of venous diseases. 

23. Use of -(+)-Cyanidan-3-ol derivatives of formula I of claim 1 for the manufacture of pharmaceutical 
preparations. 

24. Use of -(+)-Cyanidan-3«ol derivatives of formula I of claim 1 for the manufacture of pharmaceutical 
preparations for the treatment of liver diseases. 

25. Use of -(+)-Cyanidan-3-ol derivatives of formula I of claim 1 for the manufacture of pharmaceutical 
preparations for the treatment of venous diseases. 

26. Substituted -{+)-cyanidan-3-ol derivatives of the formula I 



wherein R' and R" are independently hydrogen, a d— C 7 -alkyl radical which is unsubstituted or substituted 
by nitro, hydroxy, cyano by hydroxy and cyano, by hydroxy and amino, by C,— Cralkyithio, C,— Cr 
alkanoyl, carboxy, d— d-alkoxycarbonyl, hydroxyimino, C,— d-alkanoyloxyimino, d— C r alkylimino f 
phenyllmino, nitrophenylimino, di-d— d-alkyilmmonio, amino, di-{C,— dJalMamino, Crr-Cs-alkylene- 
Imino, a 2,2-d-(C 1 «-C 7 )-alkyl-4,6-dioxo-1.3-dioxan-5-ylidene group, C,— C r alkoxy, C,— Cy-alkanoyloxy, 
0*— C 7 -alkenoyloxy, d— C 7 -alkylsulflnyl or halogen; a d— Cralkenyi radical which is unsubstituted or 
substituted by carboxy, d— d-alkoxycarbonyl, nitro, d— d-alkyl3ulfinyl, d— d-alkyisulfonyl, phenylthio, 
naphthylthio, d— Cralkyithio or acetoxymethylthlo; a C*— d-alkynyl radical; a Cr-d-cycloalkylr a C«p- C s - 
cycloalkenyl, a C,— C a -cycloalkyl-C 1 ---C7-allcyl, a C*— C 6 -cycloalkenyl-d— d-alkyl, a C 3 — d-cycloalkyl- 
C^— C 7 -alkenyl or a <V~ d-cycloalkenyl-C*— d-alkenyl radical each of which is unsubstituted or substituted 
by carboxy, C,— C 7 -alkoxycarbonyl, hydroxy, halogen, d— Cralkyl, C,— d-alkoxy, nitro, amino, d— C 7 - 
alkylamino, di-tC, — C 7 )-alkylamino or methylenedioxy; a phenyl, a naphthyi, a phenyl-d-~d-alkyl or a 
naphthyl-d— C 7 -alky[ radical each of which is unsubstituted or mono-, di or polysubstituted by. carboxy, 
d— d-alkoxycarbonyl, hydroxy, halogen, d— C r alkyl, C,— Cralkoxy, nitro, amino, d— C 7 -alkylamin6, di- 
(d— C 7 )-alkylamino and/or methylenedioxy; halogen, formyi, carboxy, d— -d-alkoxycarbonyl; carbamoyl 
which is free or substituted by d— d-alkyl, di(d— C 7 )-alkylamino-d— C r alkyl or phenyl which is un- 
substituted or for its part substituted by halogen, d— d-alkyl or d— C 7 -alkoxy; cyano, hydroxy, C%— C r 
alkoxy; d— d-aikoxy substituted by halogen, hydroxy, mono- or dMd— C 7 )-alkylamino or epoxy; d— d- 
alkenyloxy, C,— d-alkylthio, phenylthio, phenyl-Ci— C 7 -alkylthio, d~ C 7 -alkoxycarbonyloxy, d— d- 
alkanoyloxy, behzoyloxy, d— C 7 -alkanoyl, d— C 7 -alkenoyl, unsubstituted or hydroxy-substituted d— C 7 - 
alkylamino, dHC,— C 7 )-alkylamino, Cj— C 8 -cycloalkylamino, N-C^— Ce-cycloalkyl-N-C^Cralkylamino, 
phenyl-d— C r alkylamino, N-phenyl-d— C 7 -alM-N-Cr- C 7 -altylamino, d—d-alkyleneimino, phenylazo 
or phenylhydrazino, but R' and R" cannot both be hydrogen simultaneously; and R,, R a , R 3 , R 4 and R 9 are 
each hydrogen, a d— d-alkyl, a C t — C 7 -alkenyi, a d~ C r alkynyl, a d— C 8 -cycloalkyl, a Cg—d-cyclo- 
alkenyl, a d—d-cycloalkyl-d— d-alkyl, a C 8 — Ce-cycloalkenyi^d— C r alkyl, a d— d-cycloalkyl-d— Qr 
alkenyl, a Cg— C G -cvcloalkenyl-d— C 7 -alkenyl or a phenyl-d— d-alkyl radical each of which is un- 
substituted or substituted as indicated above for the respective radicals R r and R", and R 2 and R 3 together 
can also be a methylene group which is unsubstituted or substituted by phenyl, whilst R, can also be an 
acyl radical of a d— de-alkanecarboxylic acid, a d— d-alkanedicarboxylic acid, a Cj— C 7 -alkenecarboxylic 
acid, a C a — -C 7 -alkenedicarboxylic acid or of trifluoroacetic acid, or carbamoyl which Is free or substituted by 
C,— C 7 -alkyl, di-(d— d-alkyl)amino-d— C 7 -alkyl or phenyl which is unsubstituted or for its part substituted 
by halogen, 0,— d-alkyl or C t — C 7 -alkoxy; whereby however: 

— when R v R 2 , R 3 , R 4 and R 9 are hydrogen, 

(a) R' cannot be hydrogen and simultaneously R" benzyl, 2-hydroxy-benzyl, 4-hydroxybenzyl or 
hydroxy methyl; 



R 5 0 
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65. Process according to claim 51 . characterised by converting compounds of the formula I in which W 
f \ an d/or R" are a [2,2-di-(lower-alkoxycarbonyl)-vinyl| group into compounds of the formula I wherein R 

v *" and/or R" are carboxyethenyl by decarboxylation. 

66 Process according to claim 51 . characterised by converting compounds of he formula I in wh ch R 
5 and/or R'' are a formyl grSup into compounds of the formula I wherein R' and/or R» are an unsubstituted or 

SUb t U P ^ 51' characterised by converting mono-and,or dHb^ ™P"£ * 
formula I into corresponding compounds wherein R' and/or R" are a hydroxycyanomethyl rad.cal or an un- 
substituted or substituted aminocyanomethyl radical. ^ in H c n f the 

, 0 68. Process according to claim 51. characterised by converting mono- or d.f ^^^^^ 
formula I into corresponding compounds having 1-hydroxy-2-methylsulfinyl-ethyl and/or 2-methylsulf.nyl- 

e,he S' "ocesTaSorting to claim 51, characterised by converting mono- or diformyl compounds of the 
general S I "to compounds of the formula I wherein R' and/or R<< are an unsubstituted or substituted 

15 M 7SS:i 51. characterised by converting «^™^£££E, 
and/or R" are a formyl group into compounds of the formula I in which R and/or R are a functionally 

and/or R" are formyl or acyl Into compounds of the formula I in which R and/or R are an estenfied 

hVd 72^Proc 0 e U 68 according to claim 51, characterised by converting compounds of the 9»«ral formula I in 
which R' and/or R" are a formyl group into compounds of the formula I wherein R and/or R are an un- 
saturated radical at the linkage point, for example an unsubstituted or substituted ' otheny - 

73. Process according to claim 61, characterised by converting compounds of the formula 1 1 . wh ch R 
and/or R" are formyl or acyl into compounds of the formula I wherein R and/or R" are an unsubstituted or 
sSuted Vlowe^^ 

74. Process according to claim 51. characterised by reducing a mono- or d form ^° h ^ 
compound of the general formula I in order to obtain compounds of the formula in which R and/or R are 
an unsubstituted or substituted a-hydroxy hydrocarbon radical. 

75. ProceTaccording to claim 51, characterised by converting mono- and/or dialkanoyl impounds of 
the form! I into compounds of the formula I in which R' and/or R" are a carbamoyl ^«Mj™f 

76. Process according to claim 51. characterised by converting compounds of the genera formula I In 
which R' and/or R" are acyl radicals Into compounds of the formula I in which R' and/or R are an^ un- 

35 substituted or substituted N-mono- or dlsubstituted a-aminomethylacyl group or an a-methyleneacyl 
group. t 
77 Process according to claim 51 , characterised by converting compounds of the formula I in which R' 
and/or R" are a lower aliphatic radical substituted by iower aikylsulflnyl, for example lower alkyl or lower 
aikenyl, into compounds of the formula I wherein R' and/or R" are an a-acyloxy-lower-alkylthio-lower-alkyl 
40 radical or -lower-alkenyl radical. , . 

78. Process according to claim 51, characterised by converting mono- or diformyl compounds of the 
formula I into compounds of the formula I in which R' and/or R" are unsubstituted or mono- or dl- 
substituted carbamoyl or lower alkoxycarbonyl. . 

79. Process according to claim 51 , characterised by converting compounds of the formula I in which R 
46 and/or R" are formyl into compounds of the formula I wherein R' and/or R" are a l-hydroxy-2-nitro-lower- 

alkyl radical or a 2-nitro-1 -lower-alkenyl radical. ... , , , , •„ 

80. Process according to claim 51, characterised by converting compounds of the general formula l in 
which R' and/or R" are carboxyl, formyl or acyl into compounds of the general formula I wherein R ancvor 
R" are amino, cyano and/or formamldo, or monosubstituted carbamoyl and/or acylamino, by reacting 

so corresponding compounds of the general formula I with hydrazolc acid in the presence or absence of 
additional inorganic acid6. ...„,„,.„„ 
81 Process according to claim 51, characterised by converting compounds of the general formula I in 
which R* and/or R" are formyl or acyl into compounds of the formula I wherein R' and/or R are un- 
substituted or disubstituted 2-oxiranyl by reacting a corresponding starting material of the formula I with 
56 diazomethane, and converting the resulting mono- or bis-diazonium-betain compound. 

82. Process according to claim 51, characterised by performing solvolysis or reduction, partlcutarly 
hydrogenolysis. in a compound of the general formula I in which at least one of the symbols OR,, OR ? , OR 3 , 
OR, OR., R' and R" is an ether group which can be readily solvolysed or readily detached by reduction, or 
at least one of the symbols OR,, R' and R" is an acyloxy group which can be readily solvolysed or 

60 hydrogenolysed, in order to obtain compounds of the general formula I in which at least one of the synibols 
R„ Ri, R», R4 and R s Is hydrogen and/or at least one of the symbols R' and R" is free hydroxyl, and the 
remaining symbols have the meanings defined under the formula I. 

83. Process according to claim 51, characterised by solvolysing or hydrogenolysing in a compound of 
the general formula III 
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to in which at least one of the symbols OR'* OR' 3 , OR', and OR' g is an acyloxy group and the remaining 
symbols have the meanings given under the formula I for OR 2 , OR 3 , OR 4 and OR 8 , and R 1# R and R 
likewise have the meanings defined under the formula I. 

84 Process according to claim 51, characterised by solvolysing or hydrogenolysing compounds of the 
general formula I in which R' and/or R" are an amino group protected by at least one protective group, in 

is order to obtain compounds of the general formula I wherein R' and/or R" is a primary or secondary amino 

grOU 85 Process according to claim 51, characterised by reacting a compound of the formula I, in which at 
least one of the symbols OR,, OR 2 , 0R 3 , OR 4 , OR 8 , R' or R" is a hydroxyl group which is free, metallised, or 
esterified with a hydrohalic acid, with a compound of the formula IV 

20 X-R'" 

wherein X is a free, metallised, or reactively esterified hydroxyl group, and R'" together with an oxygen 
atom attached thereto corresponds to at least one of the above-defined ether groups OR t/ 0R 2 , 0R 3 , OR* 
26 0R 8 , R' or R", or X— R'" is a compound Introducing the ether radical R'", if at least one of the symbols 0R 1( 
0R 2 , OR 3 , 0R 4 , OR 8 , R' or R" is a free hydroxyl group, in order to obtain compounds of the formula I in 
which at least one of the groups OR v OR 2 , OR 3 , GR«, OR 8 , R' or R" corresponds to one of the ether groups 
defined above. mm B . /. ' 

86. Process according to claim 51, characterised by esterifylng compounds of formula I with a free 
30 hydroxyl group into a corresponding compound containing a hydroxyl group esterified by a hydrohalic 

acid. 

87. Process according to claim 51, characterised by converting a compound of the formula I, in which at 
least one of the symbols OR,, OR 2 , 0R 3 , OR* 0R a , R' or R" is a free hydroxyl group, with an acylating agerit 
introducing the desired acyl radical of an organic carboxylic acid, into a corresponding compound 

35 containing at least one acyloxy group. 

88. Process according to claim 51, characterised by liberating compounds of formula I in which R and/ 
or R" are or contain protected carboxyl groups by hydrolysis or by reduction to compounds of the general 
formula I in which R' and/or R" are carboxyl, or In which carboxyl is contained as a substituent. 

40 Claims for the Contracting State: AT 

1. A process for the preparation of substituted (4- )-cyanidan-3-ol derivatives of the formula I 
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wherein R' and R" are independently hydrogen, a d-C^alky! radical which is unsubstituted or substituted 
55 by nitro, hydroxy, cyano, by hydroxy and cyano, by hydroxy and amino, by (V^ralkylthio, 

alkanoyl, carboxy, d— Cralkoxycarbonyl, hydroxyimino, C^r-alkanoyloxyimino, C^ralkylimlno, 
phenyllmino, nitrophenylimino, di-C,— C T -alkylimminio, amino, di-(C,— C^-altylamino, C 3 — C 8 - 
alkyleneimino, a 2,2-di-(C,— C 7 )-alkyl-4,6-dloxo-1,3-dioxan-5-ylldene group, C,— C r alkoxy, Cr-Cr 
alkanoyloxy, C 3 -C 7 -alkenoyloxy, d-Cralkylsulflnyl or halogen; a d-Cralkenyl radical which Is 
60 unsubstituted or substituted by carboxy, Ct-Cr-alkoxycarbonyl, nitro, C^-altylsulfinyl, Cr-C r 
alkylsulfonyl, phenylthio, naphthylthio, d-Cralkylthio or acetoxymethylthio; a Cj—Cj-alkynyl radical; a 
C 3 -C 8 -cycloalkyl, a Cs-C 8 -cycloalkenyl, a C^a-cycloalkyl-C^-allcyl, a C^-cycloalkenYl-C^- 
alkyl, a C3— (Vcycloalkyl-C*- C 7 -alkenyl or a Cg- Crcycloalkenyl-Cj— C r alkenyl radical each of which is 
unsubstituted or substituted by carboxy, d— C 7 -alkoxycarbonyl, hydroxy, halogen, d— Cralkyl, C t — C r 
66 alkoxy, nitro, amino, d— C 7 -alkylamlno, dMd— C 7 )-alkylamino or methylenedioxy; a phenyl, a naphthyl, a 
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unsubstituted or substituted N-mono- or disubstituted a-aminomethylacyl group or an a-methyleneacyl 
grpup. 

27. Process according to claim 1, characterised by converting compounds of the formula I in which R' 
and/or R" are a lower aliphatic radical substituted by lower aikvlsulflnyl, for example lower alkyl or lower 

5 alkenyl, into compounds of the formula I wherein R' and/or R" are an a-acyloxy-lower-alkylthio-lower-alkyl 
radical or -lower-alkenyl radical. 

28. Process according to claim 1, characterised by converting mono- or dlformyl compounds of the 
formula I into compounds of the formula I in which R' and/or R" are unsubstituted or mono-' or 
disubstituted carbamoyl or lower alkoxycarbonyl. 

w 29. Process according to claim 1, characterised by converting compounds of the formula I in which R' 
and/or R" are formyl into compounds of the formula I wherein R' and/or R" are a 1-hydroxy-2-nitro-lower- 
alkyl radical or a 2-nitro-1 -lower-alkenyl radical. 

30. Process according to claim ^characterised by converting compounds of the general formula I in 
which R' and/or R" are carboxyl, formyl or acyl into compounds of the general formula I wherein R' and/or 

is . R" are amino, cyano and/or formamido, or monosubstltuted carbamoyl and/or acylamino, by reacting 
corresponding compounds of the general formula I with hydrazoic acid in the presence or absence of 
additional inorganic acids. 

31. Process according to claim 1, characterised by converting compounds of the general formula I in 
which R' and/or R" are formyl or acyl into compounds of the formula I wherein R' and/or R" are 

20 unsubstituted or disubstituted 2-oxiranyl by reacting a corresponding starting material of the formula I with 
diazomethane, and converting the resulting mono- or bis-diazonium-betain compound. 

32. Process according to claim 1, characterised by performing solvolysis or reduction, particularly 
hydrogenolysis, in a compound of the general formula I in which at least one of the symbols OR 1# OR 2 , OR 3 , 
0R 4 , OR 9 , R' and R" is an ether group which can be readily solvolysed or readily detached by reduction, or 

26 at least one of the symbols OR 1r R' and R" Is an acyloxy group which can be readily solvolysed or 
hydrogenolysed, in order to obtain compounds of the general formula I in which at least one of the symbols 
Rit Rz# R 3 , R 4 and R 8 is hydrogen and/or at least one of the symbols R' and R" is free hydroxyl, and the 
remaining symbols have the meanings defined under the formula I. 

33. Process according to claim 1, characterised by solvoiyslng or hydrogenolysing in a compound of 
30 the general formula III 
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40 in which at least one of the symbols ORJ, ORJ, 0R 4 and ORJ is an acyloxy group and the remaining symbols 
have the meanings given under the formula I for OR a , OR 3 , 0R 4 and OR 8 , and R 1# R' and R" likewise have 
the meanings defined under the formula L 

34. Process according to claim 1, characterised by solvoiyslng or hydrogenolysing compounds of the 
general formula I in which R' and/or R" are an amino group protected by at least one protective group, in 

46 order to obtain compounds of the general formula I wherein R' and/or R" is a primary or secondary amino 
group. 

35. Process according to claim 1, characterised by reacting a compound of the formula I, in which at 
least one of the symbols OR,, OR* OR 3 , OR 4 , OR 9 , R' or R" is a hydroxyl group which is free, metallised, or 
esterified with a hydrohalic acid, with a compound of the formula IV 



X-R'" (IV) 



wherein X is a free, metallised, or reactively esterified hydroxyl group, and R'" together with an oxygen 
atom attached thereto corresponds to at least one of the abovedefined ether groups OR 1f OR 2 , OR 3 , 0R 4 , 
56 OR* R' or R", or X — R'" is a compound introducing the ether radical R'", if at least one of the symbols 0R V 
OR 2 , OR 3 , OR 4 , OR a , R' or R" is a free hydroxyl group, in order to obtain compounds of the formula I in 
which at least one of the groups OR 1f OR 2 , OR 3 , OR 4 , OR s , R' or R" corresponds to one of the ether groups 
defined above. 

36. Process according to claim 1, characterised by esterifying compounds of formula I with a free 
60 hydroxyl group into a corresponding compound containing a hydroxyl group esterified by a hydrohalic 

acid. 

37. Process according to claim 1, characterised by converting a compound of the formula I, in which at 
least one of the symbols OR,, OR 2 , OR 3 , OR 4 , OR 5 , R' or R" is a free hydroxyl group, with an acylatlng agent 
introducing the desired acyl radical of an organic carboxylic acid, into a corresponding compound 

66 containing at least one acyloxy group. 
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38. Process according to claim 1, characterised by liberating compounds of formula I in which R' and/or 
R" are or contain protected carboxyi groups by hydrolysis or by reduction to compounds of the general 
formula I in which R ; and/or R" are carboxyi, or in which carboxyi is contained as a substituent 

39. A process according to claim 1 characterised in that compounds of formula I wherein R' and R" are 
5 Independently hydrogen; a C t — C 7 -alkyl radical which is unsubstituted or substituted by hydroxy!, oxo, 

amino, imino, dHC, — C 7 )-alkylamino, halogen, hydroxyiimino, phenylimino, nitrophenylimino, 
acetoxylmino, cyano, carboxyi or C,— C 7 -alkylsulflnyl; a <V- C 7 -alkenyl radical which is unsubstituted or 
substituted by carboxyi, C t — C 7 -alkoxycarbonyl, nitro, methylsulflnyl or acetoxymethylthio; or a C 2 — Cr 
alkynyl radical, a C3— C 8 -cycloalkyl, a C 0 — C 8 -cycloalkyl-C,— C 7 -alkyl or a Ca— C 8 -cycloalkyl-C 2 — C 7 -alkenyl 

to radical; a phenyl or phenyl-Cr— C 7 -alkyl radical each unsubstituted or substituted by halogen, C n — C 7 -eikyl, 
C t — C 7 -alkoxy, nitro and/or dMC,— C 7 )-alkylamino; or they are halogen, formyl, carboxyi, C,— C r 
alkoxycarbonyl; carbamoyl which is free or substituted by C, — C r alkyl, dMC t — CrJ-alkylamino-C, — C 7 -alkyl 
or phenyl; cyano, hydroxyl, C^Cy-alkoxy which is unsubstituted or substituted by halogen, hydroxyl, 
mono- or di-lC, — C 7 )-alkylamino or epoxy; or they are C 1 —C 7 -alkenyloxy, C,— C 7 -alkylthio, phenylthio, 

15 phenyl-C,— C 7 -alkylthio, C,— C 7 -alkoxycarbonyloxy, Cy-alkanoyloxy, benzoyloxy, C 2 -— C 7 -alkanoyl, 
C3— C 7 -alkenoyl, unsubstituted or hydroxyl-substituted C^ C 7 -alkylamino, di-tC,— C 7 )-alkylamino, C 3 — C 8 - 
cycloalkylamino, N-(C3— C 8 )-cycloalkyl-N-{C,— C 7 )-alkylamino, phenyl-^— C 7 -alkylamino, N-phenyl-C,— C r 
alM-N-(C,— C 7 )-alkylamino, Ca— C 8 -alkyleneimino, phenylazo or phenylhydrazino, but R' and R" cannot 
both be hydrogen simultaneously; and R 1# R 2 , R 3 / R4 and R 6 are each hydrogen, C n — Chalky!, C 2 — C 7 -alkenyl, 

20 C2— C 7 -alkynyl, Ca— C 8 -cycloa»kyl, Ca— C 8 -cycloalkehyl, Ca— C 8 -cycloalkyl-C,— C 7 -alkyl, Cg— C 8 -cycloalkenyl« 
C t — C 7 -alkyl, C3— C 8 -cycloalkyl-C 2 — C r alkenyl, Cg— C 8 -cycloalkenyl-C2— C 7 -alkenyl or phenyl-C, — C 7 -alkyl 
and R 2 and R 3 together can also be a methylene group unsubstituted or substituted by phenyl radicals, 
whilst R 1 can also be C 1 — C 18 -alkanoyl, trifluoroacetyl, benzoyl or carbamoyl which is free or substituted by 
Q— C 7 -alkyl, dHC,— CralkyOamlno-Ci— Cralkyl or phenyl; 

25 or therapeutically applicable salts of these compounds are manufactured. 

40. A process according to claim 1 characterised in that compounds of formula I, wherein R' is 
hydrogen, halogen, C, — C 7 -aikylbenzyl or halobenzyl, and R" is C,— C r alkyl, hydroxyimino-C, — C r alkyl or 
acetoxymethylthio-Cr-- C 7 -alkenyl, or it is benzyl which is unsubstituted or substituted by G,— C r alkyl or 
halogen; halogen, formyi, C^— Cralkoxy, trifluoroacetyl, or R" is carboxyi, and R v Rj, R 3 , R 4 and R s are each 

30 hydrogen, C t — Cralkyl or phenyl-Cf— C 7 -alkyl, and R, can also be Ce— C 16 -alkanoyl; whereby however: 

— when R„ R 2 , R 3 , R4 and R s and R' are hydrogen, R" cannot be benzyl; 

— when R 2 , R 3 , R 4 and R B are benzyl, 

R' cannot be hydrogen, and simultaneously R" benzyl and R, hydrogen or methyl; 

— when R 2 , R 3 , R4 and Rs are methyl, R' and R" cannot both be bromine, and simultaneously Hi hydrogen, 
38 methyl or benzyl; and 

— when R 2 , R 3 , R 4 and R 8 are methyl and R' Is hydrogen, 

(a) R" cannot be bromine, and simultaneously R, hydrogen, methyl or benzyl, 

(b) R" cannot be benzyl, and simultaneously R t hydrogen or benzyl, and 

(c) R" cannot be methoxy, and simultaneously R, methyl; 

40 or therapeutically applicable salts of these compounds are manufactured. 

41. A process according to claim 1 characterised in that 8-bromo-(+)-cyanidan-3-ol is manufactured. 

42. A process according to claim 1 characterised in that 8-bromo-3,5,7,3',4'-penta-0-benzyl-(+)- 
cyanidan-3-ol is manufactured. 

43. A process according to claim 1 characterised in that8-iodo-3,5,7^',4'-penta-0-benzYl-{+)-cyanidan- 
4s 3-ol is manufactured. 

44. A process according to claim 1 characterised in that 8-formyl-(+)-cyanidan-3-ol Is manufactured. 

45. A process according to claim 1 characterised in that 8-formyl-3,5,7,3',4'-penta-0-benzyM+)- 
cyanidan-3-ol is manufactured. 

46. A process according to claim 1 characterised in that 8-formyi-3,5,7,3',4'-penta-0-methyl-(+)- 
so cyanidan-3-ol is manufactured. 

47. A process according to claim 1 characterised in that 8-(4-methylbenzylM+)-cyanidan-3-ol is 
manufactured. 

48. A process according to claim 1 characterised in that 8-(4-fluorobenzylM+)-cyanidan-3-ol is 
manufactured. 

55 49. A process according to claim 1 characterised in that 8-(4-methoxybenzyl)-(+-)-cyanidan-3-ol is 
manufactured. 

50. A process according to claim 1 characterised in that 8-benzyl-3-0-methyl-(+)-cyanldan-3-ol is 
manufactured. 

51. A process according to claim 1 characterised in that 8-(2-methy I benzyl )-{-f )-cyanidan-3-ol is 
60 manufactured. 

52. A process according to claim 1 characterised in that 6,8-di-(2-methylbenzyl)-(+)-cyanidan-3-ol is 
manufactured. 

53. A process according to claim 1 characterised in that 8-(4-fluorobenzyl)-3,5,7,3',4 , -penta-0-methyl- 
(+)-cyanidan-3-ol is manufactured. 

66 
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54. A process according to claim 1 characterised in that 8-<4-methylbenzyl)-3,5,7,3\4'-penta-0-methyl- 
(+)-cyanidan-3-ol is manufactured. . 

55. A process according to claim 1 characterised in that 8-(4-N,N-dimethylammobenzy!)-3,5,7,3 ,4 - 
penta-0-methyl«(+)-cyanidan-3-ol is manufactured. 

56. A process according to claim 1 characterised in that 8-benzoyl-3,5,7,3',4'-penta-0-benzyl-(+)- 
cyanidan-3-ol is manufactured. . ' # 

57. A process according to claim 1 characterised in that 6,8-di-(1-pipendyl-methyl)-3 ,4 -O-O- 
diphenylmethylene-(+)-cyanidan-3-ol is manufactured ' , . , . . > u mo>^nn 

58. A process according to claim 1 characterised in that 6,8-dl[phenyl-(1-piperidyl-methyl)]-3 ,4 :0,0- 
diphenylmethylene-(+)-cyanidan-3-ol is manufactured. . ^ ^ , ^ . o * . i^v 

59. A process according to claim 1 characterised in that 3',4'-O f O-diphenylmethylene-8-formyl-(+h 
cyanidan-3-ol is manufactured. 

60. A process according to claim 1 characterised in that 3',4'-0,0-diphenylmethylene-8-formyl-3-0- 
formyl-(+)-cyanidan-3-ol is manufactured. # . , 

61. A process according to claim 1 characterised in that 8-formyl-3-0-palmitoyi-(+)-cyanidan-3-ol is 

manufactured. . _ . _ . . 

62. A process according to claim 1 characterised in that 8-formyl-3-0-palmitoyl-5,7,3 ,4 -tetra-O-benzyl- 

(+)-cyanidan-3-ol is manufactured. 

63. A process for the preparation of a pharmaceutical composition, which process comprises mixing a 
compound of the invention as mentioned in any one of claims 1 and 39 to 62 with a pharmaceutical carrier. 

Patentanspruche fur die Vertragsstaaten: BE CH DE FR IT U LU NL SE 

1. Pharmazeutische Zubereitung, welche eine Verbindung der Formel I enthalt 
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worin R' und R" unabhingig voneinander folgendes bedeuten: Wasserstoff ein d— C 7 -Alkyl Radikal, 
welches unsubstituiert ist Oder substituiert durch Nitro, Hydroxy, Cyano r durch Hydroxy und Cyano, durch 
Hydroxy und Amino, durch d-d-AI kylthio, C,— d-Alkanoyl, Carboxy, d^-Alkoxycarbonyl, Hydroxy- 
imino, C-CrAIkanoyloxyimino, d-C 7 -Alkylamino, Phenylimino, Nitrophenylimino, OM^-^W- 
immonio, Amino, DMd-CJ-alkylamino, d-C 8 -Alkylenimino; eine W-DHC^W^KB^oxo-l,^ 
dioxan-5-yliden Gruppe f d-C 7 -Alkoxy, d— C 7 -Alkanoyloxy, d-d-Alkenoyloxy, d-^-Alkylsulfinyl Oder 
Halogen; ein C a — C 7 -Alkenyl Radikal, welches unsubstituiert ist oder substituiert durch Carboxy, d--C 7 - 
Alkoxycarbonyl, Nitro, (V- C 7 -A1kylsulfinyl, d— C 7 -Alkylsulfonyl, Phenylthio, Naphthylthio, C,— d-Alkyl- 
thio Oder Acetoxymethylthio; ein d-Cr-Alkinyl Radikal; ein d-Cg-Cycloalkyl, ein <V^r^cloalkenyl, ein 
Cr-Ctj-Cycloalkyl-C^ralkyl, ein C 9 --C 6 -Cycloalkenyl-C 1 --C 7 -alkyl, ein C^-^loalkyl^^-alken^ 
oder ein C^e-Cycloalkenyl-Cr-^ralkenyl Radikal, wobei jedes unsubstituiert ist oder substituiert durch 
Carboxy, d— C r Alkoxycarbonyl, Hydroxy, Halogen, d— C 7 -Alkyl, C t — d-Alkoxy, Nitro, Amino, d-rd- 
Alkylamino, DMC,— C 7 )-alkylamino oder Methylepdioxy; ein Phenyl-, Naphthyl-, Phenyl-C,— d-alkyl oder 
ein Naphthyl-d— C 7 -alkyl-Radikal, wobei jedes unsubstituiert ist oder mono-, di- oder polysubstituiert 
durch Carboxy, C,— C r Alkoxycarbonyl, Hydroxy, Halogen, d— d-Alkyl C,— C r Alkoxy, Nitro, Amino, 
C,— c 7 -Alkylamino, DMd— C 7 )-alkylamino und/oder Methyl end! oxy; Halogen, Formyl, Carboxy, d— C 7 - 
Alkoxycarbonyl; Carbamoyl, welches frei oder substituiert ist durch C,— C 7 -Alkyl, DMd— C 7 )-alkylamino- 
C,— C 7 -alkyl oder Phenyl, welches unsubstituiert ist oder seinerseits substituiert ist durch Halogen, d— C 7 - 
Alkyl oder d-d-Alkoxy; Cyano, Hydroxy, C 1 -C 7 -Alkoxy; d— C 7 -Alkoxy, substituiert durch Halogen, 
Hydroxy, Mono- oder DMC,— C 7 )-alkylamino oder Epoxy; C*— Cr-Alkenyloxy, C,— C r Alkylthio, Phenylthio, 
Phenyl-d— C 7 -Alkylthio, d— C r alkoxycarbonyloxy d— d-Alkanoyloxy, Benozyloxy, C ar -C 7 -Alkanoyl, 
d— C 7 -Alkenoyl, unsubstituiertes oder Hydroxy-substituiertes d~ d-Aikylamino, Di-(d— C 7 )-alkylammo, 
C 3 — C 8 -Cycloalkylamino, N-d— C 8 -Cydoalkyl-N-d— C 7 -alkylamino, Phenyl-d— d-alkylamino, N-Phenyl- 
C,— C 7 -alkyl-N-Ci— C r alkylamino, Cr-Ca-Alkylenimino, Phenylazo oder Phenythydrazino, wobei jedoch R' 
und R" nicht beide gleichzeitig Wasserstoff sein kdnnen; und R v R a , R 3 , R 4 und R, jeweils Wasserstoff, ein 
C—d-Alkyl-, ein C*- C r Alkenyl-, ein C a — C r Alkinyh ein C*— C a -Cycloalkyl-, ein C 9 — C r Cycioalkenyl-, ein 
Cr-Ce-Cycloalkyl-d— C 7 -alkyl-, ein d— C 8 -Cycloalkenyl-d— C 7 -alkyl-, ein Cj— d-cycloalM-C^-Cr 
alkenyl-, ein C 8 — C 6 -Cycloalkenyl-d— C 7 -alkenyl oder ein Phenyl-d— C r alkyl-Radikal sind, wobei jedes 
unsubstituiert oder substituiert ist, wie oben fur die Reste R', bzw. R", angegeben, und R 2 und R 3 
gemeinsam auch eine Methylongruppe sein kgnnen, welche unsubstituiert ist oder substituiert durch 
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